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PREFACE 

In this volume the authors have tried to present a simple, prac- 
tical study of the representative facts of commerce and industry, 
as interpreted in the light of scientific principles. 

The leading aspects of commerce and industry are treated under 
three natural divisions, corresponding to the three great needs of 
man : Food, Clothing, and Shelter. The facts of the commercial 
and industrial organization are constantly referred to the physical, 
human, and social factors which give them meaning. The con- 
ditions of human life are brought irftptelation with those of nature, 
thus affording to the boy or girl some principles about which to 
group and hold together a knowledge of facts. 

Because of the reasoning required, this study is redeemed from 
becoming, as it too often has been, a mere series of unrelated acts 
of memory. It is also intended that the child shall constantly uti- 
lize knowledge which has been gained in the studies of preceding 
grades. What has been previously learned in geography, physi- 
ology, and science and nature studies in general is here converged 
upon a simple survey and explanation of the economic and social 
life of the present day. Thus the student is shown the use of what 
he has been studying. 

The authors wish to acknowledge courtesies extended from sev- 
eral sources in the preparation of the manuscript and in securing the 
maps and illustrations. Mr. George H. Martin, of Lynn, Massachu- 
setts, has made many valuable suggestions as to content and treatment. 
Thanks are due also to Professor Albert P. Brigham for permis- 
sion to use several maps in his "Commercial Geography"; and to 
the Bureau of American Ethnology, from whose unrivaled collec- 
tions of photographs many of our illustrations have been derived. 

Yale University THE AUTHORS 

New Haven, Connecticut 

• • • 
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COMMERCIAL AND 
INDUSTRIAL GEOGRAPHY 



PART I. THE INDUSTRIES OF 

THE WORLD 



CHAPTER I 

THE CHIEF NEEDS OF MAN AND HOW THEY ARE SUPPLIED 

Food. If a person were shipwrecked on an uninhabited island, 
without any of the necessaries of life, he would want to know first 
of all where to get food. In his anxiety about that he would not 
even think of his lack of a watch or a purse — articles which he 
had once regarded as necessary to his comfort. He would not even 
care for a chest of gold pieces if he should find one on the shore, 
but would trade it in a moment for a small quantity of food. One 
is never so hard pressed as when he does not know where his 
next meal is coming from. 

The first question about food which we might ask is, "Why do 
we need it .? " The answer is, "Because we are hungry"; but that 
is really no answer if we want to know the real causes of things. 
What does it mean when we say we are hungry ? To understand 
the cause of hunger we must realize that it is produced by some 
need of the body. It is a sign that the body is not satisfied. In 
the same way extreme cold and heat cause a discomfort which is 
also a sign that the body is not satisfied. 

To understand this, we must know something about how our 
bodies are made and how they act. This belongs to physiology, 



2 COMMERCIAL AND INDUSTRIAL GEOGRAPHY 

and the knowledge we get from that subject we must use here. 
The body is composed of millions of tiny cells, which unite to form 
its various parts, such as the bones, muscles, nerves, and brain. 
Every time we move a muscle or exercise our brains, some of these 
cells are used up and are then carried away by the blood or otherwise 
removed. But we cannot 
prevent this even by lying 
perfectly still and not think- 
ing, for there are organs, 
such as the heart, which act 
all the time without our be- 
ing able to have any control 
over them, and the cells of 
these are constantly wasting 
away and disappearing. This 
occurs even during sleep. If 
these cells are not in some 
way replaced, the organ must 
gradually dwindle in size and 
in strength. 

The way in which these 
cells are restored is by the 
formation of new ones to 
take their places, and this 
is possible only when the 
organ is properly nourished by the blood. The blood flows as a 
liquid through every part of the body, bringing nourishment and 
distributing it to the various organs. This nourishment is poured 
into the blood from the lymphatic system, which takes it from the 
intestines. In the intestines the nourishment is taken out of the 
fluid called chyle; and the chyle, as we learn in physiology, is 
really the food after it has been chewed and swallowed, and finally 
digested ; that is, acted upon chemically by the various fluids of the 
mouth, stomach, and intestines. Thus the course of the food is 
from the mouth to the stomach, to the intestines, into the lymphatic 
system, into the blood, and finally to the various organs. Here 
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the cells are fed and kept healthy and ready to produce new cells 
to take the place of worn-out ones. 

Hence the replacement of the cells in any organ is dependent 
upon the eating of food, so that food is the most important need 
of the body. We can see what lack of food does in the case of 
a person starving to death. The weight of the body decreases. 
First the fat cells disappear, leaving the body, as we say, nothing 
but skin and bone. Then the muscles and the various organs suffer. 
The starving person 
becomes very weak 
and presently dies. 
This shows that the 
need of food is, for 
the human being, 
greater than any 
other need. 

If there were no 
such thing as hun- 
ger, and if food did 
not taste good, per- „ ^ „ ev,t„nr.uMi^o,. 

. Modern Distributino Kesehvujb, Brooklyn 

haps a person might 

not eat until he was near death. Nature causes each one of us, if 
we go too long without food, to feel this painful sensation of hun- 
ger, which forces us to eat. If a person becomes extremely hungry, 
he gets to be ravenous ; that is, he forgets his manners and every- 
thing else in his eagerness to secure food. Shipwrecked sailors 
have been led to eat all manner of disagreeable foods in the effort 
to preserve life. It is plain, then, that hunger is only a danger 
signal which shows that the body is not properly nourished. 

Drink. In speaking of food we should not forget that vrater is 
also a prime necessity of the body — is really a food. Over one 
half of the body is water, and bodily well-being demands that this 
proportion shall be kept up. If we exercise violently and perspire 
a great deal, the moisture which we lose must be restored ; and 
there is a sensation, thirst, which drives us to restore it. The dis- 
tress caused by thirst is even greater than that due to hunger ; it 
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becomes so violent that men may be crazed by thirst long before 
they are ready to perish of hunger. Any one who has seen the 
immense and costly waterworks built by large cities will realize 
how important a plentiful supply of water is considered to be. 
And when we see how carefully water is protected and saved by 
peoples who dwell in very dry regions, as in the North African 
countries, we get a still clearer idea of its value to man. 



In Egyi'T Water is not Plentiful, and the Women carry it in Jars 

Clottung and shelter. When the hunger and thirst of our ship- 
wrecked person have been satisfied, he will still be conscious of 
other needs. He will want clothing and shelter, for these protect 
him against cold, heat, and storms. Shelter is really like clothing 
except that it does not fit the body so closely. He will also need 
a fire and fuel in order to cook his food and to keep himself 
warm and dry. 

Clothing. Clothing, as has been said, is a protection against 
both cold and heat. This is true also of shelter. The tent and the 
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turban of the Arab shield him from the blazing sun of his native 
land. Even in very warm countries there may be sudden changes 
in temperature against which the body must be protected. In some 
deserts the change from heat to cold is so rapid at sundown that 
rocks have been Icnown to fly to pieces like a hot lamp chimney 
sprinkled with cold water. The feeling of extreme heat or cold is 
an indication that the body is under a strain which, if prolonged, 
may result in the rapid destruction of cells and even in death. 



Thus, in a way, the discomfort of extreme cold and heat is, like 
hunger, a danger signal. 

In fact, clothing, by protecting the body against waste, may even 
be regarded as a substitute for food. The food does for the body what 
coal does for the furnace. Not only will hot food and drink warm the 
body, but any food will enable the body to keep up its heat. For 
this reason more food is required in winter than in summer. Now, 
as a well-clothed body docs not lose its heat very fast, it naturally 
does not need so much food as an ill-clothed one. On the other 
hand, a fat man really has his overcoat on under his skin, and does 
not need the same amount of clothing that a thin man might. 
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Clothing, in the form of 
shoes and gloves, protects 
the feet and hands from 
various hardships. 

Skelter. Shelter is like 
clothing in the protection it 
gives against heat and cold, 
rain, and other conditions 
which produce bodily dis- 
comfort. In the tropical 
lands the savages, and even 
the animals, retire into shel- 
ter during the hot hours. 
The siesta, or midday nap, 
is a regular custom in hot 
countries. Business is sus- 
pended and few people are 
Australian Savac-e making Fi«f. by seen on the streets. When 
FmcTiyN we come to think of the 

cold regions, we see all the 
more clearly the importance of shelter. Probably none of us, no 
matter how well fed and warmly clothed, could go through a winter 
without shelter ; and 
in the frozen north 
it is necessary to life 
that the inhabitants 
shall have weather- 
tight houses. 

Fire. One fur- 
ther protection which 
human beings have 
is fire. The uses of 
fire are so many 
that it would be 

hard to name them evnrter-ooatrndtrwowi 

all ; probably the Starting Fire without Matches 
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discovery of fire was the greatest ever made by man. Fire enables 
us to protect our bodies by keeping them warm. It has been found 
that the ordinary winter temperature of the American house is about 
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TOTAL INCOME 
How A Workman spends his Income 

that of an Arizona desert in summer. This means that we hve 
during the winter within a small volume of climate very different 
from that outside our houses. In order to keep fire going we must 
have fuel ; and fuel, as we shall 
see, is one of the important arti- 
cles of commerce. 

UniTersal character of these 
aeeds. We must not think that 
the need of food, clothing, and 
shelter stops with the shipwrecked 
man or the savage. Such needs 
continue through all stages of 
civilization, and are present 
among us at all limes. This we 
can see by noticing how much is 
spent in order to secure them. 
It has been found that out of a 
workman's wages, one half or 
more is spent for food, about one 

sixth for clothing, and about one interior or a Rude' Peasant 'hut 
sixth for shelter, in the form of 

rent and fuel. If a man has to spend so large a portion of his income 
upon these three things, it is clear that they are real necessities. 

What we spend for food, clothing, and shelter is not spent so 
much with the idea of preserving life as of living more comfortably ; 
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that is, we have a higher standard of Jiving, and we are always 
trying to secure better food, clothing, and shelter. Upon our tables 
there appear kinds of food which we call luxuries. And we wish 
even the simpler sorts of food to be of good quality and well 
prepared. 

The same is true of clothing ; we are not content with clothing 
which simply protects us, but we wish to have it look well. For 
this reason we may use silk when we could live comfortably if our 
clothes were made of 
cotton. We are equally 
exacting as to our 
houses. A hut of mud 
might do to keep out 
the cold and afford 
protection, but we in- 
sist upon having what 
we call "conveniences" 
in our homes. We 
spend a great deal of 
money, too, on fumi- 
iN A Moi>EHN Home ture, wall paper, and 

pictures, for the sake 
of the extra satisfaction and pleasure which these give. And not 
only for our comfort but for our health do we insist upon having 
running water and good sewers. 

So we see that man in all ages has needed for his well-being 
and happiness some of the various articles which are included in 
eur studies of food, clothing, and shelter. 

The Influence of Environment 
Kinds of materials. The materials from which man supplies 
his needs are not the same in all parts of the earth. They may be 
divided into two classes : (i) mineral substances ; {2) those derived 
from plants and animals. Examples of the first would be iron, coal, 
clay, petroleum ; of the second, vegetable and meat foods, fruits, 
spices, hay, hides, wood, plant and animal fibers like cotton and wool. 
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Hineral substances. Mineral substances useful to man have been 
located in different parts of the earth, once and for all, by nature. 
Salt, for instance, is to be found wherever salt can be evaporated, 
or where deposits of rock salt exist. Coal occurs in underground 
deposits, where, ages ago, trees and other vegetable matter were re- 
duced to beds of carbon. Of course, coal could never be mined on a 
coral island. The metals and coal are seldom found except in moun- 
tainous regions, for here the layers in which they occur have been 
squeezed and tilted up nearer the surface (see figure on page 36). 



Draining Salt, Svracuse, New York 

These forces which have determined the distribution of min- 
erals are entirely beyond our control — in fact, their activity took 
place many ages before man appeared on earth. Man, therefore, 
has no power to move these deposits or to locate them over again. 
So a country either has these materials or is without them, and if 
they are not in the ground already, there is no way in which they 
can be made to exist It has been of great importance to several 
countries that they have had within their boundaries mines of gold, 
or coal, or iron. This we shall see later; but for the present it is 
enough to say that supplies of minerals are where nature placed 
them, and are a source of wealth to the country possessing them. 
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Organic substances. The other set of materials useful to man 
are those derived from plant or animal life. Such life is called 
'* organic." The same sort of organic life does not exist in all 
regions. In one country there are limitless forests, in another 
scarcely any trees at all. One region will be like a great menagerie, 
while in another a traveler can journey for days and see scarcely 
a living creature. Plants and animals, like minerals, have been dis- 
tributed by natural forces over which we have no control. Oranges 
will not grow in Greenland, nor groves of pine. trees on a tropical 
shore. The polar bear would die at the equator, and a monkey would 
soon perish of exposure if suddenly transported to Spitzbergen. 

The effects of environment. We know little about the natural 
forces which caused the distribution of minerals ; but concerning 
plants and animals we know more. Both plant life and animal life 
are determined by natural or geographical conditions, such as cli- 
mate, altitude, and the presence of water. There can be no fish in 
the desert, and we have seen that the polar bear cannot live in the 
tropics. What we find is that the plant or animal fits the natural 
conditions in which it lives. All these natural conditions, — at- 
mosphere, rocks, rivers, trees, and the rest, — taken together, are 
called the ** environment " ; and so we say that all living beings 
must be fitted or adapted to their environment. 

The polar bear. Nature is full of examples of this. The polar 
bear is a good illustration. In the first place, his fur is thick and 
long, which enables him to live comfortably in a cold land, though 
it is a source of great discomfort if he happens to be brought into a 
warm country. This we can see when polar bears are carried about 
in captivity ; on a hot day they are evidently very uncomfortable 
in their cages. Unless they are taken good care of, they will soon 
die. The fur of the polar bear is white, and this is a great advan- 
tage to him in a land of snow and ice. Not only does he escape 
pursuit himself because he is not easily to be distinguished from 
his snowy environment, but he can creep upon his prey without 
being discovered. Thus the thickness and color of his coat are a 
great advantage to him, and cause him to be well adapted to the 
environment in which he lives. 
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The camel. The camel is an example of adaptation to an entirely 
different kind of environment. This animal lives in the desert and 
leads a life very different from that of the polar bear. The feet of 
the camel are broad and spongy, and enable him to walk over the 
shifting sand without sinking in, as a horse would. They serve the 
same purpose as snowshoes, and save him a great deal of effort. 
Again, he is able to close his nostrils, and so can live through the 
sand storms with ease. He can go without water for a long time, 



PotAR Bear getting his Food 

and when he gets a chance to drink, he is able to store up water 
in his body for future use. Furthermore, he can travel a long dis- 
tance without food, for the hump on his back is only a mass of fat 
and is gradually taken into the blood as food becomes scarce. 

Plants. Not only animals are adapted to the regions in. which 
they live; plants show the same adjustment. The plant which 
grows in the desert is able to exist on a small quantity of moisture ; 
its stalk and leaves are glazed and shiny, which means that they 
are so constructed as to lose by evaporation very little of the mois- 
ture which they contain. On tJie other hand, there are plants, such 
as mushrooms and swamp plants, which can only grow where there 
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is a great deal of water in the soil. Some grow in the water, like 

pond lilies. Most of them need a great deal of sunshine, but 

there are a number of kinds 

which grow best in the shade 

of heavy forests, 

Variatioiis in the necessaries 
of life. We see from these few 
examples, to which might be 
added thousands and thousands 
of others, that organic life dif- 
fers in different environments ; 
and as there are not many 
placed on earth which are pre- 
Vecetation in the Arizona Desert <^'sely alike in climate, rainfall, 
and other conditions, we must 
not expect to find many regions which have, by nature, exactly the 
same kind of plant and animal life. For this reason the food, 
clothing, and shelter of 
human beings in differ- 
ent regions, when ob- 
tained from the plant or 
animal life of the region, 
are not likely to be the 
same. 

The Eskimos. This 
may be shown most 
clearly if we ccsnpare 
two peoples who live in 
very different environ- 
ments. The Eskimos 
inhabit the polar regions, 

and their food, clothing, '''"'"'"''' ^"^"^ "l^^]"^"'" '"'^^ °' """^ 
and shelter are derived 

almost entirely from the animals and plants of the arctic zone. 
There are but few plants in this region, and it is only in the 
short summer that these are to be found ; consequently the 
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Eskimos are obliged to get along almost entirely with materials 
taken from the animal world. Let us see how this affects their 
method of living. 

The food of the 
Eskimos is largely 
the flesh of animals 
and fish. They kill 
the walrus, seal, bear, 
and other animals, 
and are able to get 
only a little vegeta- 
ble food from the 
Man's Hoat or Hunting Boat of the Eskimo mosses and berries 
collected in the sum- 
mer. Their meat food contains a great deal of fat, or blubber, for 
the animals of the far north are protected from the cold by having 
beneath the skin thick masses of fat. The Eskimos, like the ani- 
mals, need this same sort of protection, and they grow fat upon 
the fat food they eat. It would be very difficult to find a lean 
Eskimo ; they are fat and oily-skinned, and they like the blubber 
as well as we like our 
lean meat and vege- 
tables. Anything that 
is greasy or oily seems 
to please them, for 
this is the kind of 
food which the body, 
in that environment, 
calls for. 

The clothing of the 
Eskimos is made from 

the only materials they k,^,^„ Uo« ani. Harness 

know; that is, from the 

skins and other parts of animals and birds. The undergarment is 
sometimes of a softer skin, but the outer clothing is of fur. As it 
is necessary that their clothing shall be water-tight, the trousers 
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and boots may be of one piece, with the seams carefully packed 
with grease ; the coat, hood, and gloves may also be made in one 
piece. Babies are carried in a warm pouch, or hood, lined with 
down and soft fur, on the back of the mother's coat. 

It would be interesting to notice how the other possessions of 
the Eskimos show their dependence upon their environment. For 
instance, since there is often no wood, except occasionally drift- 
wood, the Eskimo boats are made of hide stretched over frameworks 
of bone ; the Eskimo 
sledge is made with- 
out nails or metal, 
is tied together with 
rawhide, and is some- 
times shod by freez- 
ing small fish in a 
row along the run- 
ners. Practically 
everything used 1^ 
the Eskimos in hunt- 
ing is made of bone, 
horn, skin, glue, or 
other substances de- 
EsKiMo Children are Round and Fat "ved from animals. 
When it comes to 
shelter, we find the Eskimo building his winter house of the only 
material at hand which will keep out the intense cold. The house 
is made of blocks of hard-packed snow, cut out with a knife and 
built into the form of a dome. The entrance to the house is a 
low passage just high enough for a man to crawl through on his 
hands and knees, and the door is a block of snow. Inside this 
house the temperature can be raised to a very high degree by the 
use of an oil lamp. 

The furniture of the house is mostly of snow. The beds are 
snow benches covered with furs, and if there is a table, it is a 
square block of snow. Light is let in through blocks of ice. which 
take the place of glass. The stove and the lamp are one and the 
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same thing — a shallow bowl of soapstone filled with oil pounded 
out of frozen blubber, and with a wick made of moss. 

As these houses fall to pieces under a warm sun, the Eskimos 
change their lodgings in the summer and live in tents made of 
skin, which are pitched on the shore. 

The Pueblo Indians. When we contrast this sort of food, clothing, 
and shelter with what is required in other parts of the world, we 



Snake Dance of the Pueblo Indians 

get a clear idea of how the life of man varies in different localities. 
In the Far West of our own country there are a number of Indian 
tribes inhabiting the arid districts of Arizona and New Mexico. 
Of these, the Zufli, Hopi, and some others are often called the 
"Pueblo" Indians, because they live in a community, which is 
what the Spanish word pueblo means. 

It is of these that we intend chiefly to speak, for they show very 
clearly how man's life must be directed in a nearly rainless region. 
The whole existence of these tribes seems to center on the question 
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of water ; and their priests, or medicine men, exert all their magic 
in order to get showers at the time when the crops are growing. 
They have a ceremony called a " snake dance," which they think 
is necessary in order to secure rain. The priests dance about, hold- 
ing live rattlesnakes by the necks in their teeth ; then these snakes 
are let loose to tell the gods that there is need of rain. 

The food of these tribes 
consists mainly of a few 
vegetables, and corn, which 
they can grow if they 
exercise the utmost care. 
Before the white men 
brought domestic animals 
to them, they had no flocks, 
but of late they have taken 
to raising sheep in con- 
siderable numbers. 

The great need of these 
people has always been 
water, and the great fear 
that of drought. Water is 
often carried to the crops 
in jars, and the utmost 
efforts have been made to 
prevent its waste. Irriga- 

©Pml.rwo«l»Und„w««l ^j^^^ j^^ ^^^^ pHlCticed 

(Germany) '°'' centunes, and the land 

where there is some mois- 
ture has been cultivated most painstakingly. Terraces have been 
built on land sloping down to the streams, in order to use every 
bit of the moist soil. 

About a third of the crop of maize is saved every year in case 
of future crop failure through drought. Any accident to the har- 
vest is likely to reduce these Indians at once to the verge of star- 
vation. At such times they have to fall back on the plants of the 
desert for food. The animals which they have need water, too, 
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and when times are hard these desert tribes become discouraged, 
break up their settlements, and try to find a better place. In thus 
wandering about they come into contact with other tribes, or with 
white men, and there is likely to be trouble. In order to prevent 
this, the government has recently sent out to the Pueblos geologists, 
who are trying to get water for them by boring artesian wells. 



The clothing of these tribes is composed of cotton, which they 
have long raised, and wool from their sheep. They have become 
skillful in spinning wool and in weaving the yarn into cloth. They 
make blankets, and dye them with substances obtained from the 
plants of the region. These blankets are often very beautiful. 
Before the sheep were introduced the Pueblos had only cotton, 
rabbit skins, and other products of their environment to clothe 
themselves with. 

The natural cavities in the cliffs are often the only homes of 
these Indians of the desert; they are then called "cliff dwellers." 
Elsewhere sandstone and lava blocks have been used, and among 
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the southern Pueblos clay, or adobe (a-doT)?), was the chief build- 
ing material. This clay is not burned hard in a fire, as our bricks 
are burned in a kiln, but is simply sun-dried ; it therefore remains 
comparatively soft, and if continuous rain occurred, these houses 
would soon melt away. The base of the wall is generally of stone, 
to withstand what moisture there is on the ground. It is only the 
absence of rain in these regions which makes it possible for houses 
built of the adobe, or sun-dried clay, to last on for generations. 



The shape of a house built of such materials must be different 
from that of the Eskimo hut. The adobe house is narrow, with 
square comers, instead of being round and dome-shaped. The Pueb- 
los have never learned to build a dome, and probably the Eskimos 
would not have learned if they had had any wood for beams. 

These houses were built in numbers close to each other, until 
they formed a sort of town, or pzteblo, looking like a pile of boxes. 
On hillsides they were built terrace fashion, the uppjer tiers of houses 
being set back of those next below, so that the roofs of the lower 
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Stories formed a sort of front yard for those next above. As a rule, 
these dwellings were entered from the roof by movable ladders, 
which were sometimes only notched tree trunks ; there were few 
openings in the side walls. Chimneys were often made of pots 
whose bottoms had fallen out, set one upon the other. 

The sort of life which the Pueblo leads is thus different from 
that of the Eskimo, largely because the environment is different. 

The Division of Labor 

Natural limitations. Thus far we have shown how man's life 
is determined by the natural conditions amidst which he lives. We 
see that he is limited on all sides, and that his life is made what it 

is by forces which he cannot 
control. Tn the course of time, 
however, he leams about these 
forces and gradually gets to a 
point where he can make some 
changes to suit his desires and 
needs. Man is never content 
when he is limited and pre- 
vented from living more com- 
fortably and easily. He is 
always trying to satisfy his 
needs better and to gain greater 



Often he blunders almost 

by accident into ways of doing 

things which make life easier. 

It may be that he happens to „ .^ 

, . , r , . The Cobbler made the Entire Shoe 

think of some new device or 

invention, and, seeing the value of it, never lets it go again. 

Chief among these valuable discoveries was one made by man in 

very early times ; it is what we call the division of labor. 

Reasons for division (tf labor. If every person provided for all 

his own wants, there would be a great waste of time and labor. 
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with very poor results. Suppose three men. A, B, and C, prepared 
each his own food, clothing, and shelter. Suppose each man spent 
five hours in getting food, five in making clothing, and five in 
building shelter for himself ; then the three men would spend 
forty-five hours in providing themselves with these necessities. But 
suppose A were to get all the 
food for the three men, while 
B made all the clothing for 
the three, and C built all the 
shelter for them ; and suppose 
that they made this division of 
labor a regular custom. Then 
each of these men would get 
practice in doing one particular 
thing, and, as we know, " prac- 
tice makes perfect," That is, 
by putting all his attention on 
it and doing nothing else, A 
would soon be able to get food 
faster than he could before ; 
B could make clothing faster ; 
and C could build shelter faster. 
There would be a great deal 
of time and energy saved, be- 
cause each would get into the 
habit of doing one particular 
j.^^ J thing, and could do it not only 

A Modern Shoe "shop " '^^ter, but also with less effort 

and waste. 
Practical results. If we put this into figures, we may say that 
A, with practice, might be able to get in four hours the food which 
he used to get in five ; and B to make clothing, and C to build 
shelter, each with the same saving of time. Then each man would 
work twelve hours instead of fifteen, or, all together, they would 
work thirty-six hours instead of forty-five. This may be clearly 
seen if put in a table. 
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Thus : A formerly spent 

5 hours in getting his own food 
5 hours in making his own clothing 
5 hours in building his own shelter 
Total 15 hours 

A now spends 

4 hours in getting food for A 
4 hours in getting food for B 
4 hours in getting food for C 
Total 12 hours 

A has saved three hours by the extra skill which he has gained 
in doing but one thing ; and the same would be true of B and C. 

All of them would save effort as well as time, for none of them, 
in doing all the time one kind of work which he liked and was 
used to, would work as hard as when he was trying to do three kinds. 

Advantages of the division of labor. This system, whereby one 
man does one thing alone, and other men other things, is called 
division of labor. Where there is division of labor one is likely to 
do that which he can do, or likes to do, best. Suppose that in an 
Indian tribe there is an old man who is not strong enough to hunt, 
but who can make fine bows and arrows, and a young man who 
can hunt and wants to, but who is not skillful in making bows and 
arrows, and who would rather not do it even if he could. Then 
the old man can make all the bows and arrows, and the young 
man can do all the hunting. Then the old man can give the 
young man a new bow and arrow for a portion of the game, and 
both will be better off. 

Improvement in product. It is also true that division of labor 
results in a better product. We have a saying that ** a Jack of all 
trades is master of none *' ; that is, he can do a great many things 
fairly well, but nothing extremely well. We could not trust him 
in a matter of great importance. When we are seriously ill we 
wish to be treated by a man who has studied that particular ill- 
ness rather than by an ordinary doctor, because the specialist 
ought to know more about it, and usually does. Supposing every 
man had to make all of his clothing. We can easily imagine what 
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queer-looking people would be walking about the streets. Robinson 
Crusoe made his own clothing, and while it is interesting to see 
the result in pictures of him, any one who should go atwut the 
streets to-day, looking as he did, might be arrested for creating 
a public disturbance. He would look even stranger than the man 
in New York, who wore a straw hat one New Year's Day and 
was arrested because he was surrounded by a jeering crowd which 
obstructed the streets. But supposing one man made nothing but 
hats, another nothing but shoes, another nothing but coats, then 
each person would constantly 
improve, and what he made 
would fit better and look better 
than the work of untrained 
hands. That is, when we have 
division of labor the product 
is usually better than one per- 
son alone could achieve. 

Prevention of waste. More- 
over there is less waste. If 
one of us undertook to cut a 
suit out of a bolt of cloth, he 
would make mistakes and cut 
in such a way as to waste a 
c.ur.«,.(flu,„„„(A..,™«.Buu>„L^y j^ ^f material. But 

Tcxj Old for Hunting, he can make *" ^., , , ... 

THE Young Man's Arrows ^ tailor, who makes a specially 

of such things, wastes scarcely 
anything in cutting out a suit. And so it is in all trades. The 
carpenter wastes less wood than one of us would do, the plumber 
less lead and solder. The greatest skill of men has been exercised 
in the effort to save material and labor which might otherwise go to 
waste. Most of our machines are "labor-saving devices." Of 
course, this economy of labor lowers the price of what is made. 

Divlsioii of labor between groups of men. Division of labor may 
lake place not only among individuals, but also among groups of 
men. For instance, there are tribes which spend most of their 
time in mining, while there are others which do not mine at all. 
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but raise cattle. The tribes which do the mining become experts 
and are able to get flint or copper in less time and with less effort 
than another tribe would expend for the same result. On the other 
hand, they know nothing about cattle raising, while the cattle- 
raising tribe becomes expert along that line. In modem times 
one nation becomes skillful at manufacturing, while another does 
little manufacturing, but becomes successful in agriculture. Some 
states of our country are what we call manufacturing states, while 
others specialize chiefly in 
agriculture or in mining. 

Whether division of labor 
occurs among individuals or 
among groups of men, the 
result is the same. Skill is 
acquired, time and labor are 
saved, the result is better, 
and there is less waste. 

Influence of natural prod- 
ucts. Just as in division of 
labor among individuals each 
man does what he can do 
most easily, because it falls 

in with his talents and abili- 

-■ .■- - ■-. , ' -r Young Indian Huntek ■ 

ties, so It is with groups of 

men. A group can produce most easily from that raw material 
which can be obtained in greatest quantity and with the least 
effort. If a group does that which is easiest for it, it will make 
a specialty of producing such food and clothing as correspond 
to the plant and animal life of the region. This shows how the 
industries of a region are largely dependent uf>on its natural 
products. 

There are cases where the whole life of a people seems to cen- 
ter about one plant or animal. Take the bamboo ; its tender shoots 
are used as food, while from the stalks are made posts, poles, 
rafters, flooring, masts, fire-making apparatus, weapons, buckets, 
baskets, furniture, and even a kind of paper. 
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Commerce 

The benefits of exchange. Another way which men have adopted 
to provide themselves with necessities is the result in large part of 
this division of labor. Of course division of labor would be of no 
use to A, B, and C if they could not trade or exchange with one 
another ; for if A provided three times as much food as he needed, 
and then were unable to exchange with B and C, he would have 
a great mass of food, to be sure, but he would have no clothing 
and no shelter. If the old Indian could not trade with the young 
one, he would have many bows and arrows, but no venison ; and 
he could not eat the bows and arrows, however hungry he was. In 
the same way, if one tribe had mined enough copper for the use 
of two tribes, but could not exchange it, it would have all this cop- 
per, but no food ; and if the agricultural states of the West were 
unable to exchange their com for something else, they might find 
themselves with so much grain that they could not possibly use it 
all, but entirely without many other things which would contribute 
to their comfort. It is only by exchange that the valuable results 
of division of labor can be won. 

The extent of exchange. Exchange is what we generally call 
trade or commerce. Among savages there is very little of it, but 
trade, like division of labor, becomes more highly developed as 
civilization increases. In fact, it is largely through the perfection 
of division of labor and of trade that the civilization which we en- 
joy has grown up. It is difficult now for us to realize that there 
was a time when commerce scarcely existed, for we have come 
to take these things as a matter of course. 

Materials for food. If an Indian boy were asked, while eat- 
ing his dinner, where his food had come from, he would have 
no trouble in answering the question. He would have seen the 
dead deer from which the meat before him had been cut ; he would 
have seen the corn growing, from which later the mush had been 
made ; perhaps he would have seen the older people getting the 
salt, with which his food was flavored, by evaporating sea water. 
His clothing and shelter too would have been made before his 
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eyes from the skins of deer or bison, and his toys from materials 
with which he was familiar. 

But if the American boy is asked to explain where his food, 
clothing, and playthings come from, and from what they are made, 
he can answer only in part. Upon looking the matter up, he finds 
that what he eats and wears often comes from a great distance, 
and that many grown people have never seen the plants or animals 
which furnish some of the food and clothing materials for civilized 
peoples. For instance, one may see on the dinner table bread, 



macaroni, salt, pepper, sugar, olives, beefsteak, cheese, bananas, 
and coffee. But these foods come from very different localities. 
For instance, the bread may have been made from Kansas wheat, 
the macaroni from another kind of wheat in Italy, the salt may have 
come from San Francisco bay, the pepper from the East Indies, 
the sugar from Hawaii, the olives from Italy, the beefsteak from 
cattle raised in the Middle West, the cheese from Switzerland, 
the bananas from Jamaica, and the coffee from Brazil, If there 
were some such article as mince pie on the table, the materials from 
which it was made might have been as follows : wheat flour from 
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Minneapolis, apples from Pennsylvania, lard and meat from Chi- 
cago, currants from Greece, raisins from California, lemons from 
Sicily, oranges from Florida, brandy from France, sugar from 
Louisiana, spices from the East Indies, and cider from Connecticut. 

Practically all the countries of the earth would contribute to 
supply the table if the bill of fare were somewhat more extensive. 
It might easily include tapioca from Venezuela, sago from the 
West Indies, cocoa. from Ecuador, coconuts from Samoa, cin- 
namon from Ceylon, cloves from the Molucca Islands, pepper 
from Cayenne (Guiana), dates from Persia, tea from India or 
Japan, onions from Bermuda, salmon from Labrador or Oregon, 
and cod from the Newfoundland Banks. 

Materials for clothing. Similarly we call upon the wide world for 
our clothing : the cotton from which much of it is made is a product 
of some southern state in our own country, or of Egypt, and the furs 
are taken from animals which could not live where we do. Some 
other articles of clothing derived from far-away lands are silk from 
Japan, alpaca from the Andes, linen made from flax grown in 
Russia, wool from Australia, leather from Argentina, and rubber 
from the Kongo or Amazon region. Buttons of bone, horn, and 
pearl, together with whalebone, dyes, and other articles useful in 
making clothing, also come from a great variety of regions. 

Materials for shelter. The materials for building and furnishing 
houses are derived from widely scattered sources. The various woods 
might be taken as an example : mahogany from Honduras, teak 
from the East Indies, pine from Canada, cypress from the South, 
bamboo from the Philippines, and oak, cedar, ash, and chestnut from 
different parts of our own country. Of the more common metals, 
iron might have been mined in Pennsylvania or Missouri, copper 
near Lake Superior, silver in Arizona, lead in Colorado, and tin in 
England or the East Indies. Glass, cement, tiles, and brick seldom 
come from the immediate locality where the building is going on. 
And if we were to go further into household furnishings, we might 
find a great number of articles, such as rugs made of jute grown 
in Bengal, bamboo chairs, Swiss clocks, English ** china," German 
cutlery, Japanese vases, Russian brassware, and French tapestry. 
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The Indian Vehicle did not even have Wheels 

which would further show how dependent we are upon the produc- 
tions of distant parts of the world for the articles of our daily life. 
Supply and demand. In view of all these facts, a child living 
in a civilized country might be puzzled to answer questions as to 
where his dinner, his clothes, and his shelter come from. In some 
cases he would only be able to say that they come from the store 
or shop. But if these needs for food, clothing, and shelter are so 
important that we call upon the world to supply them for us, it 
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is right that we should learn as much as possible about the ways 
which people have adopted to provide for their wants, either directly 
or through exchange. 

The value of exchange. We are able to draw our food and other 
necessities and luxuries from so wide a field because we have what 
the Indians did not have — a wide commerce with other lands 
and peoples. These other lands and peoples exchange with us the 
things which we want for things which we raise or make, and 
which they want. In 
order that this may be 
easily done, there must 
be some meansof carry- 
ing such articles to and 
fro ; that is, there must 
be means of transporta- 
tion. Trade and trans- 
portation go with the 
advance of civiliza- 
tion; and among un- 
civilized peoples, like 
the Indians, only the 
beginnings of these 
important activities are 
to be found. 

The study of trade. 
The study of trade 
and transportation is 

Interiok ok a Hothuuse - . .■ J 

very interestmg and 
necessary, for every one would like to know and ought to know 
where our articles of food, clothing, and ornament come from, 
and how the means of bringing them to us have been gradually 
built up. And we also want to know what we ourselves are mak- 
ing and sending to other peoples. We can see that certain food 
plants have to be raised in certain climates, and that certain ani- 
mals cannot live unless the climate is suitable ; bananas cannot be 
grown in Canada (except in hothouses), and the elephant cannot 
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be raised in cold countries. Some regions favor agriculture, some 
catde raising, some mining, and others manufactures. 

Commercial products are so widely scattered about the globe that 
if one wants a particular kind of product, one has to go, or get some 
one else to go, where it grows or is made. This study is not only 
a study of trade, but it is also a Study of geography, for we must 
know about the climate, location, plants, and animals, as well as the 
men of the regions between which trade is carried on. And so 
our study is not only " industrial geography," or the geography of 
industries, but it is also " commercial geography," or the geography 
of trade. Our most 
important purpose is 
to find out why cer- 
tain articles of trade 
are produced in cer- 
tain countries rather 
than in others ; and 
then to learn how 
they are carried about 
the earth until they 
reach the people who 
want them. 

Artificial eavlron- 
ments. It is not im- 
possible for a region The Cinchona Plant from which Quinine 
to secure for itself a " "^"'^ 

natural advantage which it did not originally have. It cannot have 
deposits of minerals unless they are there already, as we have seen ; 
but it may introduce a plant or an animal which is native to an- 
other country, if conditions of climate and soil will permit, and 
then go on producing it. For instance, Indian corn and potatoes, 
though they were native to America only, are now grown very 
widely in other countries. The plant from which quinine is derived 
is a native of the eastern slope of the Andes, but it is now raised 
in Ceylon and elsewhere. Wheat, barley, and most of the other 
valuable grains and fruits have been introduced into America from 
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the Old World. There was no important domestic animal in this 
hemisphere before 1492, but now we are able to raise all the im- 
portant animals which were originally natives of the Old World. 

Conditions of success. However, we must not forget that none 
of these plants and animals will thrive unless the new conditions 
closely resemble the ones under which they formerly lived. The 
agricultural department of the federal government has been very 
successful in bringing in a number of valuable plants. But this 
was done by first carefully studying the plant in its own home and 
then placing it in a spot which was as nearly like its native region 
as possible. 

An unfortunate experiment. Less careful efforts, on the other 
hand, were once made to introduce the camel into the arid regions 
of the West. Here the environment was not favorable. The camels 
are reported to have become sick from drinking alkali water; their 
feet were filled with spines from the cactus ; they were continually 
falling over the edges of the ravines, to which they were not used ; 
and it is said that the cowboys of the West kept them in a constant 
fright by lassoing the alluring humps on their backs. Plainly the 
camels were not fitted to live in such a region and among such 
men. The attempt to introduce them was naturally a failure. 

Thus it is evident that the plants and animals of a region, 
whether they are natives or have been brought in from outside, 
must be surrounded by conditions favorable to their growth. 



CHAPTER II 

THE INDUSTRIAL REGIONS OF THE WORLD 

Climate and Man 

Not only are plants and animals different in different regions, 
but man himself is affected by environment, so that men differ in 
different parts of the world. We could not well understand the 
industries and trade of the world if we did not know something of 
the differences between peoples. One of the first differences to be 
noticed is that there are parts of the world where men are indus- 
trious and civilized, and others where they are not. 

There is no great industry or trade — there is no high civiliza- 
tion — except in the temperate zone ; and there never has been. 
And even in the temperate zone 
there are a number of countries 
which are not of much account 
as regards the industry and 
trade of the world. 

The tropics. The influence 
of climate is such that the peo- 
ples of the tropics are shiftless 
and live a happy-go-lucky life. 
They seem to be made sluggish by the steady heat. In those re- 
gions life is often very easy, and there is nothing to force men to 
be active and enterprising. They are content if they have enough 
to eat for the day, and they need but little clothing and shelter. 
They will work only if they have to. Their wants are simple and 
easily satisfied, and they are not ambitious to go further. 

The frigid zone, ■ Again, in the frigid zone there is little industry 
or commerce, but here it is because of the poverty of the natives 
and the difficulty they have in living. There are not many people 
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in the arctic region, for there is not enough food for many. Cloth- 
ing and shelter, however simple, cannot be easily provided. With 
all their efforts and cleverness these people cannot get ahead very 
far. They are like a man who has fallen into the water, and who, 
by the utmost exertion, can do no more than keep his head out. 
Since their life is so hard and their neighbors are so few, they can- 
not practice division of labor very much, nor can they have any 
trade to speak of. 

The temperate zone. But in the temperate zone it is different. 
Here a man cannot live without effort, but if he is willing to work, 
he can succeed and get ahead. Life is neither so hard that he has 
no chance, nor yet so easy that he has no spur to industry. The 
climate does not, like that of the tropics, weaken him and make 
him lazy, nor does it, like the arctic climate, put such a strain upon 
him that he has no time and strength left after securing his bare 
living. This is the region of the earth where people are energetic, 
industrious, and eager to live in better ways. Here they try to use 
everything in the environment which may add to their comfort. 
They look forward to the future and plan for it, do with all their 
might what they can do best, and so work up separate industries 
and a large trade. 

Some one has said, speaking of the effort and the return for it 
in different zones, **In the arctics you get nothing for something, 
in the tropics something for nothing, while in the temperate regions 
you get something for something." This is putting it too strongly, 
but there is some truth in it. If one works hard and gets little or 
nothing out of it, one cannot get on very fast, and soon becomes 
discouraged. If a man gets something for nothing, he is like a 
gambler, and is always trusting to luck ; he becomes unwilling or 
unable to put forth wholesome effort. But if he gets a solid reward 
for his toil, as in the temperate zone, he is encouraged and goes 
on to the next effort with confidence. 

Rewards of effort. Consider what a reward the farmer gets 
when he raises com ; it will not grow for him without any effort 
on his part, but if he puts forth effort, the return is generous. It 
is all figured out in Jules Verne's '* Mysterious Island." Suppose 
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a man has one grain of com. He plants it and tends it, and pres- 
ently a stalk grows up. On this stalk there will be several ears, say 
three. And it would be a poor ear indeed that did not have a hun- 
dred grains. If the three ears had only that number apiece, the 
return would be 300 to i, or 30,000 per cent. Doubtless in the 
majority of cases it would be several times that figure. 

The white race. Of all the races of the temperate zone, the 
white race seems to have done the most toward developing civiliza- 
tion. Although the Chinese were ahead of all the whites many cen- 
turies ago, they are not so to-day. The trade of the world is now, 
for the most part, in the hands or under the control of European 
nations, or of countries in the temperate zone that began com- 
mercial life as colonies of European nations, like the United States 
and Canada. 

Disadvantages of some environments. There are, of course, 
peoples in the temperate zone who have done very little in indus- 
try, but these have had disadvantages of one kind or another in 
their environment. They have been separated from other peoples 
by mountains, or they have had a country with little rainfall and 
so with few plants and animals, or perhaps they have had neither 
seacoast nor great rivers upon which to carry on trade. All these 
disadvantages have made them backward, like the people of a 
remote country town. 

If a boy were shut off from all other people and lived alone, he 
could not learn much, or make much of himself. We learn by 
watching other people and listening to what they have to tell us. 
If they know and can do things which we do not know or cannot 
do, we try hard to equal them by learning and doing more. And 
so it is with a nation ; it cannot do much by itself. In order to 
become highly civilized, it is necessary to have much communica- 
tion with other nations, to exchange products and ideas with them, 
and so to keep up with the best that is known. 

Control of world industries. We see, then, that environment 
has a great deal to do with making human beings what they are, 
just as it had in making plants and animals what they are. Men 
too are fitted to their environments. When, therefore, we come to 
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look over the world and see where the great industries are carried 
on, we shall not be surprised to find so large a part of them in the 
hands of one race, and located in one zone. Indeed, we shall notice 
that, even outside this zone, wherever there is much industry, it is 
generally carried on by white men. And the men belong to a few 
nations only ; they are chiefly British, French, Germans, Dutch, 
and Americans. 

An examination of the accompanying map will show that the 
important routes of trade lie chiefly between countries in the tem- 
perate zones ; and that one end at least of a trade route practically 
always touches a country in those zones. But the ways of trade 
must lie between centers of production ; thus a map of trade routes 
illustrates graphically the distribution of world industries. 

The Great Industries : their Conditions and Location 

Industrial divisions. In the division of labor among groups, 
each group naturally devotes its time and effort to those things 
that count most. If a certain region is full of ore, its people natu- 
rally take up mining ; if it has a great deal of water power, they 
make a specialty of manufacturing. And so the whole earth has 
come to be divided into broad regions of industry. 

This division of labor among groups of men depends upon the 
degree of civilization and amount of commerce which they have. 
There is not much among savage peoples ; but when there is a 
lively trade, so that products can be readily exchanged, great in- 
dustrial regions, each depending upon one or more natural advan- 
tages, are formed. 

Mining. The regions which take the lead in mining are Alaska, 
California, Australia, and South Africa for gold ; the United States 
for coal ; England, Hungary, and some of the islands of the Malay 
Archipelago for tin ; and so on. Since there seems to have been 
no rule for the deposit of mineral substances, we have to memorize 
the facts about them without much explanation. But we do know 
that mining occurs chiefly in mountainous regions, and there is 
a reason for this. 




H 
U 

•< 
H 

O 

»-« 
H 

H 
•< 

•-) 
U 



Q 

•< 

Q 

•-) 
p4 
o 

H 

X 
H 

O 

CO 

M 
H 

O 

Q 

IS 



fa 



35 



36 COMMERCIAL AND INDUSTRIAL GEOGRAPHY 

Mountains are formed by the crumpling up of the layers or 

strata of the earth's crust, which are sometimes so tilted that those 
layers which were 
buried deep in the 
earth are brought to 

^^ surface 

In the first illus- 
tration on this page, 
suppose -J IS a layer 
of coal, lying far 
down in the earth. 

A Then suppose there 

comes great pressure 

The Coal is ™"^"^J^" Layers m the Crust f^om the side and the 

layers are crumpled 

and broken, and forced up into hills and mountains. Layer A may 

then appear as in the lower half of the illustration. If, now, a man 

is passing at the point S, he 

may see a coal vein exposed 

to his view. Then, as he digs 

the coal out, he will follow the 

vein deep into the earth, and 

so will, after a while, have 

a mine. 

Sometimes in a coal mine 

the layers are not tilted very 

much, but are like waves. 

Then a person passing 

through the mine is always 

going up and down little hills. 

And as the branches of the 

mineral veins are dug out, 

there may be in a mine a 

network of passages, or gal- 
leries. As the branches of 

the vein get smaller, the 
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galleries become lower and narrower until they disappear altogether. 
One of the reasons why we find slate and other stone in the 
coal we use for fuel is because the blasting of these thin veins 
brings out a good deal of stone with a little coal, and the stone is 
not always carefully picked out. 

Fishing. When we come to study plant and animal products we 
can more easily explain the location of the industries. Thus fish- 
ing can occur only where the conditions are favorable to the fish : 
whales are found only in the cooler waters, and the sperm whale 
only in those south of the equator. The seal does not thrive in 
warm climates, the cod clings pretty closely to the region of the 
Newfoundland Banks, the herring to the North Sea, and so on. 
But fishing for sponges and pearls is confined to warmer waters. 

Lumbering. Lumbering depends upon the presence of forests. 
It cannot be carried on, then, in a desert or arid climate. Further- 
more, since certain woods are more in demand than others, it 
depends upon the location of certain sorts of trees. Tropical 
forests yield mahogany, teak, and other hard and ornamental 
woods, while those commonly used in house building, such as 
pine, oak, and spruce, grow in the north temperate zone. Central 
America, India, the East Indies, and other hot countries furnish 
the former woods, while the United States, Canada, and northern 
Europe supply the latter. 

Grazing. Grazing, or cattle raising, is an industry demanding 
broad and grassy plains, which may be more or less dry. Favor- 
able locations occur generally within the temperate zone, in regions 
where the rainfall may not be sufficient for agriculture on a large 
scale. Thus, in the north temperate zone, grazing is the chief 
occupation in the plateau states of this country, and in Texas and 
the Mexican highlands, while in the Old World a belt of cattle- 
raising peoples extends from China to Russia. In the south 
temperate zone, Australia, South Africa, and Argentina are im- 
portant grazing regions. Perhaps the desert tribes of Arabia and 
those of the Sahara and Sudan should be mentioned here, though 
their camels and horses, which are their chief animal products, are 
not very important in modern trade. 
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AgdcultUTe. Agriculture demands sunlight and moisture and 
certain kinds of soil. North of the equator, crops will prosper 
upon the south sides of hills, when they fail to do well on the less 
sunny north sides. There can be no agriculture in desert or arid 
regions without irrigation. The favorite place for agriculture is on 
flat or rolling ground near rivers, and especially in the deltas of 
rivers. Here there is plenty of moisture, and the alluvium brought 
down by the streams and deposited at their mouths makes the most 
fertile of all soils. It is also to be said that while the mountainous 
country abounds in stones, large and small, the soil of the river 
bottoms is likely to be comparatively free from them. 



Favorable regions for agriculture. If, now, we try to pick out 
the regions of the earth where favorable conditions exist, we meet 
with liiem chiefly in the north temperate and the torrid zones. In 
temperate Asia we find that southern Siberia, the valleys of the 
Chinese rivers, and the southwestern part of the continent are 
agricultural. In Europe every region is largely agricultural except 
the most northerly, the very mountainous, and the dry ones, such 
as Spain, In the New World all of the temperate-zone lands are 
agricultural except the mountainous regions, the far northern ones, 
and the dry plateaus bordering on the Rocky Mountains. In the 
south temperate zone South Africa, southern Brazil, and Argen- 
tina are successful in agriculture. 
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Within the tropics, the East Indies, India, Farther India, Egypt, 
Central Africa, Brazil, Venezuela, the Antilles, and large parts of 
many of the islands of the Pacific are very fertile. What prevents 
the high development of agriculture in the tropics is, as we have 
seen, the inability of human beings to make the most of natural 
advantages. The white man cannot stand the climate, especially if 
he works hard ; the other races will not work unless enslaved, 



Vegetation is Sparse and Irregular in Mountainous Regions 

and, after bloody conflicts, it has been decided that one man shall 
not make a slave of another. 

If ever the difficulties of climate are overcome, or the character 
of the natives is changed, perhaps the tropics will become pro- 
ductive along agricultural lines. The great productive agricul- 
tural regions are now and have always been chiefly in the north 
temperate zone. 

Uanufactnring. Manufacturing is another occupation which, 
through division of labor, is taken up by certain groups of men 
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and not by others. Some manufacturing is done by every people, 
however uncivilized ; even the savage makes his own s[>ears and 
traps and boats. But manufacturing on a large scale is in the 
hands of civilized nations, for they are the ones who have invented 
the machinery and processes by which it is now carried on. 
Practically all the manufacturing of importance is done in a very 
few parts of the earth. Because civilized peoples live for the most 



It takes Six Weavers a Long Time to make One Persian Rug 

part in the temperate zone, it is here that manufacturing is found 
in its strength ; and because as yet the civilized peoples in the 
south temperate zone have not been there long enough to work up 
their manufactures, most manufacturing is done in the north 
temperate zone. 

Also because the white race is so far ahead of the other races in 
ideas and inventions, most of the manufacturing is in the hands 
of whites ; that is, it is done in Europe and North America. The 
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Chinese and Japanese are artistic and make many beautiful things ; 
the Persians make rugs that are better than any that can be niade 
by machines ; but on the whole their output is very small compared 
with that of Europeans and Americans. 

Not all the countries of Europe are equal in manufacturing 
ability : Russia, Scandinavia, Italy, — in fact, all except England, 
Germany, France, Belgium, and Holland, — are inferior in this 
respect. In North America, Canada does much less manufacturing 
than the United States, and Mexico scarcely any. Certain parts 
of our country do much less than others, as we shall presently see ; 
but the United States 
as a whole belongs 
withEngland, France, 
and Germany, in the 
first rank of manufac- 
turing nations. 

Aids to manufac- 
ture. We have seen 
that a favorable cli- 
mate and a high de- 
gree of civilization 
lead to the spread 
of manufacturing. 
e II. c. whii, Co. There are other in- 
Japanese Workmen making Bronze Lanterns r, l- l i. i 

' nuences which help 

people in this direction. Plenty of water power is one, and before 
coal was used, an abundance of wood to bum in furnaces was an- 
other. But since so much of manufacturing now depends upon 
coal and iron, the countries which have these, like England and 
the United States, are especially favored. It is important, too, that 
the iron and coal shall be found close together. Here England 
had once an advantage over us, but now our rapid and cheap 
transportation makes distances less important, and the two coun- 
tries are more nearly equal. 

The necessity of trade. In this book we deal chiefly with the 
production of materials which satisfy the needs of man, but we 
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must not forget that transportation and trade are necessary in 
order that there shall be any division of labor at all. Food, cloth- 
ing, and building materials are produced in one place, but they 
are used or consumed in another ; and a large part of the business 
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In Great Britain the Coal and Iron Deposits are near each other 

of the world consists in taking them to places where they are 
wanted. Many thousands of business men earn their living by 
trade ; when we talk of ** business " we generally mean trade. 

Importance of means of transportation. Transportation is so 
important that if for any reason a people cannot send its goods to 
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other markets and buy from them in return, that people becomes 
shut off from the rest of the world and falls behind. There are 
many barriers to easy transportation, such as mountains and deserts; 
and there are conditions favorable to trade, like level plains, moun- 
tain passes, rivers, lakes, seas, and the ocean. A people which 
possesses these advantages is usually able to dispose of its products 
easily, and so can specialize and become skillful in one or more 
forms of industry. Thus the English, because of their many fine 




Routes from the Mines of the Iron-Ore Region of Lake Superior 

TO Furnace 

harbors and their superior merchant fleet, were enabled several 
centuries ago to specialize in manufacturing, and to become rich 
and prosperous by trading with the rest of the world. Ocean trans- 
portation is so important to England that if it were cut off, many 
of her people would die, for England has made such a specialty 
of manufacturing and commerce that her farmers could not raise 
enough to feed the population. Suppose that all means of trans- 
portation were entirely destroyed, what would happen to the 
population of New York City ? 




Sources of the Milk Supply of New York City 
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CHAPTER III 

THE INDUSTRIAL REGIONS OF THE UNITED STATES 

Leading Industries in the United States 

Narrower divisions. We have now seen that owing to division 
of labor the world is divided into broad industrial regions, which 
produce different things to satisfy men's needs, and which then 
trade with one another. But within these broad regions all the 
separate parts are not doing exactly the same thing. Just as the 
world is divided into great industrial regions, so these are further 
divided into smaller industrial regions. As a large industrial region, 
Germany is both an agricultural and a manufacturing nation, yet 
agriculture and manufacture are not carried on in the same parts 
of Germany. In one section of the Empire almost every one is 
engaged in raising beets for sugar, while in another part few 
beets are raised, but the people are busy manufacturing — in one 
place, steel for guns ; in another, the guns themselves ; and in 
another, mechanical toys. 

The best example for us of this narrower division of labor is 
that furnished by our own country. There is no one of the six 
methods, described in the preceding chapter, of producing mate- 
rials which we need for food, clothing, shelter, and other purposes, 
which is not practiced by the people of the United States. 

Mining in the United States 

Iron. Iron and coal are the most important mining products of 
our modern civilization, coal being of importance chiefly because 
it enables us to manufacture iron and steel, and to run machines 
made out of them. Our age has sometimes been called the ** iron 
age," and it is said that our present civilization rests upon this 

46 
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metal. The United States is in the lead in iron production, for it 
furnishes nearly one half of the world's yearly output of pig iron, 
and also about one half of the world's steel. Of all our minerals 
coal alone surpasses iron in value of output. 

Iron ore is found in nearly every one of our states, but there 
are several sections of the country which surpass the others in 
mining iron. The Lake Superior district, including Michigan, 
Minnesota, and Wisconsin, produces about four times as much as 
all the rest put together. But iron is also mined in considerable 
quantities in the southern district, mainly in Alabama and the 
neighboring states. The chief iron state in the east-central part 
of the country is Pennsylvania. Here there is a particular advan- 
tage in mining iron because there are so many coal mines near at 
hand ; this saves the cost of carrying the iron to the coal or the 
coal to the iron. 

Coal. We first hear of coal from Marco Polo, an Italian who 
traveled across Asia to China more than six hundred years ago. 
He said that the Chinese burned black stones ; that these stones 
grew red, and stayed hot for a long period. 

Coal is of two kinds, — **soft," or bituminous, and "hard," 
or anthracite. The former lights easily and bums with a bright 
flame ; it is the chief fuel for producing steam, and the railroads 
use great quantities of it. Anthracite contains more carbon, and 
bums with little flame but with great heat. It is used for heat- 
ing houses and for cooking, especially in the eastern part of the 
United States. 

Soft coaL Soft coal is mined chiefly in Pennsylvania, though 
West Virginia and Ohio produce a great deal. The largest field 
is called the Appalachian, and extends nine hundred miles, from 
New York to Alabama, with a width varying from thirty to one 
hundred and eighty miles. Another field runs through Virginia 
and North Carolina, and a third through Indiana, IlUnois, and 
western Kentucky. Coal, by being heated in ovens, loses nearly 
all the substances, except carbon, of which it is composed. It is 
then coke, which is the fuel chiefly used in smelting iron in this 
country ; about nine tenths of our pig iron is so smelted. 
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Hard coal. Hard coal is mined chiefly in Pennsylvania, the an- 
thracite area consisting of nearly five hundred square miles. This 
state produces nearly half of the coal, of both kinds, which is mined 
in the United States. 

Coal occurs in layers or seams at a considerable depth beneath 

the surface of the earth. When the layers have been crumpled up 

by pressure, as we 

have seen, they are 

sometimes so tilted 

that they are exposed 

on the surface. This 

is how they came to 

be discovered. Then 

the veins are followed 

down beneath the 

surface. The largest 

hard-coal vein in the 

Pennsylvania mines, 

" the Mammoth," was 

forty feet thick, but, 

as it has been worked 

out, the miners have 

come to thinner veins. 

This makes much 

more difficult the 

work of blasting, and 

of picking out the 

slate and other stone. 

When the coal is dug 

out, the ground above, which forms the roof of the mine, has to be 

propped up strongly to prevent Its caving in. Many of the people 

of Pennsylvania live over the mines, and occasionally the ground 

does cave in, causing as great destruction as an earthquake might 

Copper. Copper is found in most of the countries of the world. 

It occurs often in a pure state, unmixed with other substances. 

For this reason, and also because it was easily worked, copper 



\ Hill, near Butte. Montana 
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was one of the first metals to be used by man. The Indians who 
lived near Lake Superior used to hammer out vessels of various 
sorts from solid lumps of pure copper found there ; but there are 
only a few regions where it occurs in large enough quantities to 
make mining profitable. Its great use in recent times has been in 
connection with electricity, for in this field no substitutes for it 
have met with much success. When it is mixed or "alloyed" 
with zinc it forms brass ; when alloyed with tin it forms bronze. 
The United States mines over half of the world's yearly output 
of copper, Michigan, Montana, and Arizona are the chief states 
in which it occurs. On 
the Keweenaw penin- 
sula in Michigan there 
is a copper district sev- 
enty miles long and 
from three to six miles 
wide. The Indians 
have taken copper from 
this region for many 
ages, and their mines, 
sometimes with great 
lumps of copper in 

them, which the In- 

j- 1. J L ui Panning for Grains of Gold 

dians had been unable 

to hft out, were discovered by the whites when they came. In 
Montana there is a district called Butte, which is the greatest 
copper camp in the world. The copper mined in Arizona does not 
come from one particular place, but from many different localities 
within the state. 

Gold. Gold occurs all over the world, but chiefiy in volcanic 
districts. It may be found embedded in rock, sometimes in nug- 
gets, and again in small particles. As the rock wears away, the 
gold is washed into some neighboring stream, where it soon be- 
comes mixed with sand and gravel. By shaking the sand about 
in pans it is possible to separate the particles of gold, for, being 
heavier than the rest, they sink to the bottom and may then be 
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separated out. This is called " placer mining." Sometimes another 
metal, like mercury, which has a great attraction for gold, is mixed 
with the sand ; thetwo 
metals unite to form 
an amalgam, from 
which the gold can 
readily be extracted. 

Gold has always 
been a precious metal, 
and, because it does not 
tarnish and is pleasing 
to the eye, has in all 
ages been used for 
ornaments of every 
sort. It is also the 
basis of our money, 
all other forms of cur- 
rency resting in the end on the value of a certain weight of 
gold. Pure gold is very soft, and the links of a watch chain 
made of it would 
soon wear away, be- 
come thin, and break 
apart; so all the 
gold which we ordi- 
narily see is mixed 
with some other 
metal, such as silver 
or copper, to give 
it hardness. 

The United States 
is second in the 
production of gold. 

South Africa lead. * ■■"'"'■ """"•"'' 

ing. In our country the chief gold-producing localities are Cali- 
fornia, Colorado, and Alaska. Gold was discovered in California 
just before 1850, and there was at once a great msh to the 
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Pacific coast of fortune hunters, who were called the " forty- 
niners." They journeyed across the country in ** prairie schoon- 
ers," sailed around Cape Horn, or went by way of the Isthmus 
of Panama. The settlement of California was really begun by 
them. In Colorado most of the gold production is from mining 
the metal out of quartz, whereas in California placer mining has 
been common. The discovery of gold in Alaska came only a few 
years ago, and immediately there occurred, as in the case of Cali- 
fornia, a great rush of people who wanted to get rich quickly. This 
has led to a rapid growth of the Alaskan population. In Alaska 
much gold has been found along the bars or banks of rivers, 
notably the Yukon. 

Silver. As silver is generally found combined with other sub- 
stances and with metals, like copper, lead, and zinc, it is more 
difficult to mine than gold or copper. In ancient times silver was 
regarded as even more valuable than gold because it was harder 
to get. Almost all of our states contain some silver, but Colorado, 
Montana, and Nevada, with other states of that region, lead in 
production. In 1859 a great deposit of silver, known as the 
*' Comstock Lode," was discovered in Nevada, and at once the 
United States came to the front as a silver producer. 

A large amount of silver is made into coin, but it always has to 
be made harder for this purpose by mixing about one part of cop- 
per with nine of silver. Great quantities of silverware are manu- 
factured yearly. Some of the compounds of silver are noteworthy 
for the effect which light has upon them, and so they are largely 
used in photographic processes. 

Fisheries of the United States 

Whale fishing. It is interesting to remember that some of the first 
Europeans who came to this country came for fish. I^ter some 
became settlers, but still continued their fishing along the coast. 
The capture of whales was one of the chief industries, and there 
are a number of old towns along the New England coast or on 
islands, like Nantucket, whose inhabitants formerly gave much 
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attention to whaling. Since the whales have become less numerous, 
this industry has lost its former importance. 

Codfishing. These first settlers came over mainly to fish for cod. 
The chief region for this sort of fish has always been the New- 
foundland Banks — real 
submarine banks where 
the water is much shal- 
lower than the surroiind- 
ing ocean, and generally 
rough or covered with fog. 
The cod swarm over these 
banks in quest of food, 
such as oysters and crabs, 
which they find more 
abundantly in the shal- 
lower water ; and they are 
generally taken by fisher- 
men who use rather small 
sailboats and who get their 
bait from the people of 
Newfoundland. There has 
always been a great deal 
of dispute between Canada 
and the United States 
about these fisheries. 

Codfishingisadangerous 
business, partly because 
the fishing grounds lie in the path of the huge ocean steamships, 
which plow through the fogs at high speed, and not infrequently 
crash into a fishing vessel, cutting it in two and destroying life, 
Mr. Kipling has written a story called "Captains Courageous," 
which describes life on the Banks. 

The cod is a very important fish from the standpoint of trade. 
It is called the " beef of the sea." Besides its flesh, which is gen- 
erally salted as soon as the fish is caught, the cod yields an oil (cod- 
liver oil) which is good as a medicine, though not pleasant to take. 
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Oyster fishing. On the eastern coast of our country there is 
another industry generally called fishing, though it is not carried 
on with hooks and lines, or with nets. This is oyster fishing. The 
chief regions for oyster 
raising — for oysters are 
" planted " in beds and 
taken care of somewhat 
like vegetables — are in 
Long Island Sound and in 
Chesapeake Bay. Perhaps 
greater care is given to 
oyster raising in the former 
locality. Any one going 
The Famous Cod in the Massachusetts ai^^g j^ a steamer through 
Statehouse, Symbolic of the Common- .l c j -rr il 

».,i™.,G..AiI»D„mv,» Ea.lv T,«., ">= Sound will see the 
oyster neldsstaked out with 
poles and buoys, and a number of busy tugboats working over them. 
It is no easy matter to attend to oyster beds. After the young 
oysters are placed in the beds it is necessary to protect them, chiefly 
from sand and starfish. 
If there is a storm and 
the sand drifts over the 
oysters, it must be re- 
moved. And the starfish 
are even more danger- 
ous, for they feed on the 
oysters. They manage to 
do this by forcing an en- 
trance between the slightly 

opened shells, so that they 

, , . , , , , , Fishing koh Oysteks 

are able to absorb the help- 
less creatures within. The damage done by starfish to the oyster 
beds of Long Island Sound amounts every year to many thousands 
of dollars. 

Oysters are supposed to be good when taken during any of the 
months of the year except May, June, July, and August ; the 
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saying is that they may be eaten whenever there is an r in the 
month. Great care has to be exercised, however, to guard the 
beds against the pollution of sewage, and in some localities native 
oysters are unfit to eat at any season. When in good condition 
they are so valuable an addition to the table that they are canned 
and sent abroad in great quantities. 

Salmon fishing. On the northwestern coast of our countiy there 
are extensive salmon fisheries. In some of the rivers of Oregon 
and Washington, at 
certain times in the 
year, these fish go up- 
stream to spawn, or 
lay their eggs, in such 
numbers that the water 
is alive with them. It is 
said that one could not 
thrust a stick into the 
water without striking 
a number of fish. A 
few salmon are caught 

Otliidcrwixi<laUiid«w«id , , ^, c L 

s.,»,»o ,o, S.LMON ,» T„, CoL„M.,« "^ ^1 "« fehermen 
River, Oregon of eastern Mame. Sal- 

mon are canned in 
enormous quantities for home use and for shipment to distant ports. 
We are familiar with canned salmon in the form of a reddish-col- 
ored block of flesh, with all the bones softened by some special 
process. In some parts of the country fresh salmon is rarely seen. 

Seal fishing. One other kind of fishery comes in part under 
the control of the United States, and that is the seal fishery. 
Taking seals is really not fishing, for one does not use a hook 
and line, or a net, or a spear, but a club. And of course the seals, 
like the whales, are not fishes. The industries, however, are 
usually spoken of as fisheries. 

In Alaska and on the Aleutian Islands seals are taken, but the 
Pribilof Islands in Bering Sea remain the breeding ground of the 
largest fur-seal herd in the world. 
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The seals go up on the land to sun themselves, and there, since 
they move only very clumsily on shore, they are easily overtaken 
and knocked on the head. In the past the seals have been killed 
with great cruelty and recklessness, so that if this had not been 
stopped, probably there would have been veiy few seals to-day. 



But the civilized nations chiefly interested — Russia, Japan, Can- 
ada, and the United States — have tried to check this foolish 
slaughter ; not more than fifteen thousand skins may be taken in 
the Pribilof Islands each year ; and now, under a recent treaty, the 
shooting of seals in the open sea (pelagic sealing) is to be punished. 
The chief value of the seal to civilized peoples lies in its fur, 
out of which sealskin garments are made. The fur is yellowish in 
color and is dyed the rich brown familiar to us. 
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Lumbering in the United States 

Value of forests. One of the great advantages of any country is 
wood. When the Indians were asked why they supposed the white 
man had left Europe and come to this country, they answered that 
probably his wood had given out at home. But wood is useful for 
many other purposes than for fuel, and the country which has 
forests is fortunate. 

Logging and saw- 
ing. There are three 
separate industries un- 
der wood production, 
namely logging, saw- 
ing, and the manu- 
facture of wood into 
furniture and other 
articles. So the lum- 
ber camp and the saw- 
mill are at the bottom 
of all wood manufac- 
ture. The tree trunks 
need but little attention 
in order to convert 
them into telegraph 

„ ., „ '"* ' "'"' ™" poles, railway ties, and 

Ther£ are Millions of Feet of Lumber in "T r. , 

THESE Rafts fence posts. But when 

it comes to laths, ve- 
neers, sashes, blinds, and interior finish for houses, the wood 
must go through a number of processes. 

Lumbering is not a stationary business, like iron and steel manu- 
facture. The logging camps and mills have to shift with the cutting 
down of the forests, for lumber is often costly to transport, and it 
takes a good many years to grow new forests. Once the sawmills 
were on the streams and used water power, but when the trees near 
by had been sawed, the mills had to shift to where there were more, 
and perhaps use steam instead of water power for the sawing. 
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of the Appalachians and throughout the adjacent plateau. These 
are less valuable than pine for the frames of houses, but are more 
useful for floors and other interior woodwork. 

Redwood. There is a peculiar kind of wood in California, known 
as " redwood." It does not shrink so much as many other woods, 
and it decays veiy slowly. For 
both these reasons it is especially 
useful for floors and for those 
p>arts of buildings that are exposed 
to the weather. Redwood has a 
fine grain and makes a handsome 
finish for the interior of buildings. 
The trees from which it comes 
are enormous in size and of very 
great age. Some of them are 
about four hundred feet high, and 
fifty feet around near the base. 
By counting the rings of growth 
A LuMWEK Flume in Oreuon on their trunks it has been esti- 
mated that some of them were 
young trees a thousand years before the birth of Christ. Of course 
one of these trees would make an immense amount of lumber. 

Grazing in the United States 
Importatioa of cattle. According to history the Spaniards intro- 
duced homed cattle into Mexico about 1 525. They brought them 
from the West Indies where they had been taken l^ Columbus. 
Later, the English, Dutch, and other colonists brought over their 
own breeds, from which have come most of the catUe found in the 
United States. 

Cattle raising. Cattle raising in this country has gradually ex- 
tended westward, being crowded out in the East by agriculture. 
The best environment for cattle is to be found in the states on the 
Great Plains, for here are the best grazing lands in the United 
States. Cattle raising cannot be driven out from this region by 
ordinary agriculture, for the rainfall is insufficient for crops. Yet 
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there are large areas here which could be used for agriculture 
if they were irrigated ; and if, in spite of the expense of irri- 
gation, farming becomes more profitable than grazing, then graz- 
ing as a great industry will disappear. It is on the wide ranches 
and ranges of the West that most of the cattle in this country 
are raised; the leading states in cattle raising, in 1900, were 
Texas, Iowa, and Kansas, while in 1850 they were New York, 
Ohio, and Pennsylvania. 

Sheep raising. What has 
been said of homed cattle is 
true in about the same degree 
of sheep. In fact, not one of our 
domestic quadrupeds was na- 
tive to this hemisphere. Sheep 
were first kept in the Atlantic 
coast states, but later the in- 
dustry moved west. Montana, 
Wyoming, and Idaho are the 
chief wool-producing states. 

It must not be thought that 
cattle are raised for meat alone, 
nor sheepsolelyforwool. Cat- 
tle are sometimes raised chiefly 
for their hides, as in Argentina; 
and, since 1 900, the tendency 

with us has been to raise sheep ^ ^ ^ 

, , , ,, *^ Giant California Tree 

for the sake of mutton. How- 
ever, it pays better, in this country, to raise cattle mainly for their 
meat, and to get elsewhere what hides are needed. 

Nor must it be thought that because cattle and sheep are chiefly 
raised in the West, that the industry has been entirely given up in 
the East. Small herds, especially of cattle, are very common in the 
East ; this is largely because of the need of milk and milk prod- 
ucts. Raising sheep for mutton is also prevalent east of the Mis- 
sissippi, where a growing population demands the food, but where 
the environment is not favorable to the growth of the best wool. 
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For growing wool of a very fine quality there is need of a climate 
and other conditions such as may be found in Montana, 

Hog raising. Another animal widely raised for food is the hog. 
Hogs are raised all over the country, but the great region for swine, 
not only of the United States but of the world, includes Iowa, 
Illinois, Nebraska, Missouri, Indiana, Texas, Kansas, and Ohio. 
Except for Texas this group of states is the same group in which two 
thirds of the com crop is raised. The hog is another illustration 
of an animal fitted to its environment. Com is the chief food for 



Cattle grazing on a Western Plain 

swine, and so it is only natural that the " com belt " and the swine 
region should be the same, "Hog and hominy" go together. 
Nearly one half of the corn crop does not go to market as com ; 
it is fed to the hogs and goes to market chiefiy as ham and bacon, 

Agkiculture in the United States 

Spread of agricnltore. Agriculture is one of the chief occupa- 
tions of our country. Two hundred years ago it was almost the 
only one, because manufacturing had not yet been developed. Start- 
ing from the Atlantic seaboard, the American people gradually 
moved westward, taking up the land first for cattle raising and 
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later for farming, until now grazing is confined, as we have seen, 
to regions that are somewhat too dry for agriculture. F'arming has 
become very important, and we shall find that the United States 
leads all the nations of the world in many agricultural products. 

Wheat. One of the chief grains cultivated in the United States 
is wheat. The " wheat belt," which produces almost two thirds of 
the wheat grown in the country, includes nine states, — Minnesota, 
Kansas, North Dakota, Nebraska, Illinois, Indiana, Missouri, South 
Dakota, and Ohio. It will be noticed that all these states are well 
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Wheat Production by States (191 i) 
After map in Crop Reporter^ January, 1912 

watered by rivers, large and small. Wheat requires a good and fer- 
tile soil, and consequently has flourished in the river bottoms. But 
it cannot stand too much heat, and so has been cultivated in the 
north-central rather than in the more southerly parts of our country. 
There is a wheat belt also on the Pacific coast, extending through 
California, Oregon, and Washington, but this is of less impor- 
tance. Later we shall take up more carefully the study of this 
grain, and so we need spend little time on it now. 

Com. Indian corn, or maize, is a product of the New World, 
and was carried from this continent to the eastern hemisphere. 
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As yet no country has approached our own in com production, for 
the United States yields four fifths of the world's crop. 

The " com belt," which grows nearly two thirds of all the com 
raised in this country, includes Kansas, Nebraska, Illinois, Iowa, 
Ohio, Indiana, and Missouri. Com demands the same kind of well- 
watered regions as wheat. But it will be noticed that this belt 
reaches farther south and not so far north as the wheat belt ; this 
is because maize is not so hardy as wheat. If the temperature 
becomes too cold, as it sometimes does on the northern edge of the 




Ci>RN Production by States (1911) 

Afier map in C™/ Rtpartir, January, 191J 

com belt, the plants will not mature. Corn needs heavy rains with 
much sunshiny weather between. The best soil for it is one which 
drains easily and does not bake in dry weather. 

Com is our most valuable crop ; it takes up more ground and is 
produced in greater quantity than any other. Its annual value is but 
little less than the combined crop value of the cotton, wheat, and oats. 
But it is interesting to notice that very little of it is exported. The 
reason for this is that while it serves as food for both man and beast, 
the greater part of it is used for stock feed. Then the stock is ex- 
ported. Thus our exports of corn are largely in the form of meat 
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products. In this country ears of unripened com of the sweet varie- 
ties, after being boiled, are eaten in the form of " corn on the cob." 
This sort of food rarely appears elsewhere in the world. 

If it had not been for corn, it is probable that this country could 
not have been settled rapidly. When the early settlers first came 
they were obliged to live very largely on corn. They learned about 
it and its cultivation from the Indians, who had become skillful in 
raising it. Indeed, the Indians, all the way from our country to 
Peru, knew of this grain and raised it wherever the climate would 
permit. Com, unlike most of the other cereals, will grow without 



A Prize Ear of Corn 

veiy much preparation of the soil, so the Indians, even with their 
poor tools and processes, had little difficulty in raising it. 

Cotton. Another very important product of this country is cotton. 
The seeds of the cotton plant grow in a pod which bursts open 
when ripe, showing a mass of soft white fibers. Probably the sort 
of cotton now chiefly cultivated in this country came originally from 
southern Egypt, but there was a native cotton grown by the Indians 
before the time of Columbus. 

Cotton requires a warm climate. The Indians cultivated it in 
the region between Mexico and southern Brazil, north and south, 
and from the West Indies to Peru, east and west. Practically the 
whole crop of our " upland " cotton, a variety described later in 
this book, grows south of the 37th parallel and east of the looth 
meridian. The " cotton belt" is about fourteen hundred and fifty 
miles long from east to west, and about five hundred miles wide, 
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north and south, and includes all the southeastern states from the 
North Carolina coast through Texas. 

Rice. Rice is a plant which demands a great deal of moisture, 
and the best soil for it is clayey loam. It is a tropical or semi- 
tropical plant In this country the production of rice has moved 
westward. In colonial times rice was as important a crop in South 
Carolina as tobacco was in Virginia, but now Louisiana and Texas 



Cotton-Producing Areas of the United States 

After Map in BuUeiin No. too, United States Bureau of (he Cenius 

raise practically all our rice. Irrigation has helped increase the 
crop, and machine methods have been adopted, so that now in the 
United States one man with his machinery can produce as much 
rice as sixty-four laborers in India. 

Fruit growing. For the growing of fruit there must be favored 
localities, and these occur in many states of the Union. North of 
the equator fruits are often grown where there is a southern expo- 
sure, while they will not grow on the northern slopes of hills. They 
must also be protected from frost, and must have enough moisture 
from the rainfall. 
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New York, In the East, New York is a state which has many 
such favored localities. This state is also famous for its fruit nurs- 
eries at Rochester and elsewhere, from which are sold millions of 
fruit trees, to be planted in eastern Canada and in different parts 
of the United States. 

The South. In the South many varieties of fruit are raised, some 
of them being tropical. Peaches and other tender fruits, when they 



An Oregon Apple Orchard in Bloom 

grow in the South, as in Georgia, thrive best at moderate eleva- 
tions. Apples, being more hardy, will grow on higher elevations 
there, and in cooler regions such as New England. In Florida, 
orangps and grapefruit are raised in large quantities ; other fruits 
demanding warmth are produced along the Gulf shore. 

California, The principal fruit-growing state is California. Many 
varieties are found here,— apples, apricots, cherries, peaches, plums, 
and grapes, — and also fruits that were formerly raised chiefly 
in southern Europe, such as oranges, lemons, olives, and figs. 
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California affords a fine example of the benefit of good transporta- 
tion. Before railroads were built there was little use in specializing 



California Navel Oranges CALiroRNiA Grapefruit 

in fruit raising, because the fruits had to be carried by ship around 
Cape Horn in order to reach Europe or the Eastern states of our 
country. But when 
they could be carried 
across the country on 
swift and smoothly run- 
ning trains, and could 
be delivered on the At- 
lantic coast within a 
few days, fruit raising 
could be made to pay. 
Then the refrigerator 
cars were invented, and 
it became still easier to 

A Machine, in Calcfohnia. which separates S^ ^"^'^ ^ "^^^ 
the-Various Sizes of Prunes without loss. 
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Of course, the secret of California's success in fruit raising is 
the mild and even climate, especially that of the southwestern coast 

Market gardens. Along the eastern coast of the United States, 
and in the neighborhood of large cities, there is usually a great 



The Truck Farmer brings his Vegetables to the Citv Markets 

deal of market gardening. Vegetables and fruits spoil easily and 
must be disposed of quickly, so the farmers bring them in to the 
cities near by and either pjeddle them from house to house, or sell 
them in the open market, or to the grocers who are to retail them. 

Some years ago 
market gardening was 
unprofitable unless it 
was carried on very 
near a city. Great 
quantities of excellent 
apples even now go to 
waste within a few 
miles of a good mar- 
ket because it does not 
pay to pick them and 
send them in. Market 
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gardeners depend upon the fact that people in cities are willing to 
pay high prices for fresh vegetables and fruits. Prompt delivery is 
an essential to success. 

Here, again, growth of transportation has allowed of division of 
labor. The running of fast trains, with refrigerator cars, has made 
it possible for numerous regions on the southern Atlantic coast to 
specialize in supplying Northern cities, like New York, Philadelphia, 
and Boston, with fresh fruits and vegetables. And because there 
are people who will pay so much for vegetables and fruits at a time 
when these cannot be grown at all near the Northern cities, the 
market gardeners of the South are able to make a good profit by 
raising these products and selling them in the North out of season. 
Thus they ship lettuce in January and strawberries in March. 

Manufacturing in the United States 

Conditions of success. In the census report of 1900 a writer 
gives this list of causes why a manufacturing industry is located in 
one place rather than in another. 

1 . Nearness to materials and nearness to fuel. If the manu- 
factory is near the raw materials, they do not have to be carried to 
it, and the cost of freight is saved. And since all our manufactories 
need a great deal of fuel, it is an advantage not to have to pay 
freight on that. 

2. Nearness to markets. This means that the cost of carrying 
the products to the places where they are sold will be small. 

3. Water power. As every one knows, water power is cheap, 
and so the manufactory which has it spends much less than one 
which has to use coal. 

4. Favorable climate. If the climate is too hot, the workmen 
cannot do their best work ; and if it is too cold, much money has 
to be spent in heating buildings. Also, if the weather is often 
foggy and there is not much sunlight, as in London, there is extra 
expense for illumination. 

5. Supply of labor. Every large manufactory needs many labor- 
ers. Such an industry cannot exist in a thinly settled country. One 
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reason why manufacturing is found chiefly in the eastern part of 
this country is that there the population is more dense. 

6. Capital available for investment. It takes a great deal of 
money to build factories and to buy machinery. For this reason a 
very poor country cannot have many manufactures. Where people 
are well off and have money to lend, it is possible to borrow enough 
to start manufactories, because the people who lend the money are 
usually glad to have investments near home. 

7. The tnofnenttim of an early start. If an industry is already 
started, it has a better chance than other similar ones which may 
follow it. Its first difficulties and expenses are over, and because 
it is now free to study methods and opportunities, it is more likely 
to succeed than are its struggling rivals. 

It is necessary to bear in mind all these advantages in order to 
understand why some industries are more successful than others 
in the same place. 

Growth of manufactures. The United States is one of the chief 
manufacturing nations of the earth, as we have seen. But it is 
plain that it could not have been so from the first. At the begin- 
ning the settlers had to get their living out of the country around 
them, and so they could not do much manufacturing. But gradually 
there came about a division of labor, so that now certain parts of 
the country do most of the manufacturing, while other parts raise 
food and trade it for the manufactured products. 

The northeastern states. Our chief manufacturing region is in 
the northeastern states where the population is most numerous. 
The state whose manufactures have the greatest value is New York ; 
they amount to about two and one-half billions of dollars a year. 
Then come Pennsylvania, Illinois, and Massachusetts, in order. 

Transportation. Rapid transportation has been of the greatest 
importance in developing manufacturing. Manufacturing is some- 
times done, contrary to the ordinary rule, at a great distance from 
the place where the raw material is produced. In such cases the 
reason has been that cheap power for driving the machines, like 
water power, is to be had, or that there are numbers of laborers, 
or that the cost of marketing the manufactured goods is small. 
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The rapidity and the cheapness of transportation frequently make 
it more profitable to bring the raw materials to the factories than 
to have the factories built near the raw materials. For example, 
much of the iron now manufactured in Pennsylvania is made from 
iron ore that is brought from the Lake Superior region. Cheap 
fuel near the factories, cheap transportation of the ore, and a mar- 
ket close at hand for the finished product explain this fact. Sugar 
cane is raised in Louisiana and the sugar beet in the Mississippi 
region, yet the sugar refineries are generally near the coast. So 
are many other manufacturing plants. 

The " fall line." It is interesting, as showing how industries fit 
their environments, to see that many manufactories are located 
along what is called the "fall line." This is the line where the 
highlands approach the coast, and so where the rivers, as they flow 
to the sea, have a decided fall. Here are the places where water 
power can be most easily obtained. Fall River, Massachusetts, 
although not on the fall line, is, as its name shows, a city with 
good water power and hence a manufacturing center. 

Nearness to materials. Where there is no great advantage in 
a distant location, the manufacturing is done near the materials. 
Much flour is ground in Minnesota, not far from the wheat fields. 
Here too are the famous Falls of St. Anthony, so that water 
power is close at hand. The manufacture of furniture in Michigan, 
for instance at Grand Rapids, near the place where the wood is 
cut, is another illustration of the same principle. 

An early start. Still more interesting is it to notice that some 
manufactures are now located almost exclusively in one spot. In 
Troy, New- York, there is a great collar manufactory, and the city 
manufactures over four fifths of the collars made in the United 
States. In a number of cities, laundries are called "Troy" laun- 
dries. This is due to the fact that the collar business had an early 
start in that city, and made its reputation there. Now, with rapid 
transportation, it makes so little difference where collars are manu- 
factured that the factories have stayed where they were. 

We now see why manufactures are located chiefly in the north- 
eastern states, and why some of them are found elsewhere. 
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Variety of manufactures. In 1905 the manufacture of lumber 
and timber products gave work to the largest average number of 
our laborers. There are nearly three hundred and fifty different 
kinds of manufactures in the United States. Some of these have 
a great number of what are known as " by-products." For instance, 
in petroleum refining there are by-products such as vaseline, paraf- 
fin, and many other substances useful in manufacture and as medi- 
cines. In this book we shall study a few of the most important 
industries by which men supply themselves with food, clothing, and 
shelter — their three great needs. 

The Food-Producing Regions of the United States 

We must remember that as food is the most important of our 
needs, no industry interests the people of a country more than the 
manufacture of the things which they eat. We could get along 
without silk clothes and without velvet carpets, but we must have 
food to eat, and much of it has to be manufactured by working 
over the raw materials. 

Slaughtering and meat packing. One of our chief foods is meat. 
The manufactures connected with this are chiefly slaughtering and 
meat packing. These industries are carried on in almost every state 
in the Union, but especially in Illinois. Kansas, New York, Ne- 
braska, and Missouri are also important centers. 

Chicago as a center of this industry. In Illinois the chief center 
of these industries is Chicago. Enormous numbers of cattle, swine, 
and sheep are brought into the Chicago stockyards, to be slaugh- 
tered, packed, and then shipped all over the world. The industry is 
handled in Chicago on a very large scale and with great celerity. 
A pig will enter the slaughterhouse on his own legs, and within 
twelve minutes will arrive in the refrigerating room, all cleaned 
and dressed, hooked up by his feet, and sliding along on an over- 
head track. 

The bodies of these animals are turned into a number of meat 
products, various parts being worked up into different forms. 
The tongues are canned, and the hearts, livers, kidneys, etc. are 
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sqiarated from the rest of the body and shipped as special products. 
Odds and ends of pork are niade into sausage, and the fat of the 
swine is put up as lard. 

The reasons why Chicago is such a great center of meat packing 
are numerous. It should be noticed that this ci^ is on the edge 
of the com belt and is therefore near the raw materials. Chicago 



Union Stockvakus, Chicago 

has a wonderful advantage, too, in that so many railroads come 
together at that point ; this means rapid and cheap transportation. 
Reftigeration. The perfecting of apparatus for artificial cooling 
has made it possible to carry on the business at all seasons of the 
year, and to transport fresh meat to all parts of the country and 
across the ocean. It is carried on the railroads in refrigerator cars, 
and on the steamships in chillrooms, and it is kept in cold-storage 
warehouses until ready for consumption. 
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By-products. The principal market products from swine are 
bacon, hams, salted pork, lard, and sausages. The chief market 
product from catde is fresh beef, though the annual value of canned 
and salted beef and of tallow reaches several millions of dollars. 
Other valuable products, which cannot be eaten, such as hides, 
wool, hair, bristles, and bones, are derived from the bodies of these 
animals, and out of them knife-handles, buttons, glue, candles, 
brushes, and soap are made. As any industry grows there is more 
and more saving of what was formerly regarded as useless. The 
Indian used the meat, hides, and other parts of the animals which 
he killed, and he even made glue of their hoofs ; but he would be 
amazed to see how much value there was in the parts which he 
threw away. He used to kill many bison and cut out the tongues 
only as special titbits ; but all this is changed, for when animals 
are killed for profit, nothing of value is wasted. 

Milling. A great deal of grain is fed to horses and cattle in the 
raw state, bqt the grains of all plants are better fitted for man when 
they are ground up into powder or flour. When little grain was 
raised, our milling industries were unimportant. Now, with the 
enormous growth of agriculture, especially since 1850, milling has 
come to be a great industry. Since the com and wheat belts are 
located, as we have seen, in the northern part of the Mississippi 
Valley, naturally the milling industries are located near by. Minne- 
apolis has become the largest milling center in the world. Among 
the states. New York is second to Minnesota in milling. Once it 
stood first. Forty or fifty years ago " Genesee " flour held the same 
high place in the Eastern markets that Minnesota flour now holds. 

The Textile Regions of the United States 

Textiles. Textiles are manufactured from vegetable and ani- 
mal fibers. The chief of these, and the only ones which we shall 
study at present, are cotton, wool, and silk. These fibers are very 
fine strands, which, before they can be made into cloth, must 
be first spun and then woven. Spinning consists in twisting a 
number of these fine strands together to form a thread. Weaving 
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is the interlacing of the threads so as to form a cloth or fabric. 
The spider is said to " spin " its thread, and the Germans call the 
spider " Spinne," but the spider's or silkworm's thread is no more 
than a single strand emitted from the body. The silkworm does 
not weave its cocoon, but winds it. When we come to the study 
of clothing we shall learn more about spinning and weaving. 

Cotton. In this coun- 
try, cotton is manu- 
factured chiefly in 
Massachusetts, Rhode 
Island, the Carolinas, 
and Georgia. It will 
be noticed that the 
two New England 
states are very far 
from where the raw 
material is grown, 
whereas the other 
states are near. The 
reason why the far- 
away states do so 
much of the manufac- 
turing is because they 

have other advantages ^j, ^ y,^,^ ^^ 

which we learned Cotton-Picking Scene 

about on pages 70 

and 71. These advantages make it possible for them to pay for 
transportation and yet do as well as the Southern states. 

Of all the cotton-manufacturing states in this country Massachu- 
setts is and always has been at the head. Recently South Carolina 
has taken second place, forcing Rhode Island into the third. Most 
of the Massachusetts mills are in the eastern part of the state. 
Cotton manufactures are likely to be near harbors, for the raw 
cotton is so bulky in proportion to its value that the cost of trans- 
portation is an important item. In general, the South has sold New 
England its raw cotton, and has taken in return various kinds of 
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manufactured goods. Because labor is cheap and unskilled, South 
Carolina and Georgia make the coarser kinds of cotton cloth. 
Massachusetts, having a higher grade of labor, is turning to the 
manufacture of finer goods, and so is able to maintain her supe- 
riority. In this case nearness to the regions of production counts 
for less than the quality of labor. 

Wool. Sixty years ago most of the wool grown in the United 
States was produced in the North Atlantic and the North Central 
States, But since that time 
it has been found that the 
best place for raising sheep 
is in the West, where there 
is plenty of cheap land, and 
where it is often too dry for 
agriculture. Now the West- 
em and the North Central 
States are the great wool 
producers. 

But again, the manufac- 
ture of woolen goods is carried 
on in the East. Massachu- 
setts ranks first in producing 
worsteds and woolens, with 
Rhode Island, Pennsylvania, 
and New Jersey next in 

order. Pennsylvania is the 
Porting the Woui, . . ^ 

first state m carpet manu- 
facture, with New England next. Knit goods of wool, such as 
stockings and underwear, are manufactured chiefly in Pennsyl- 
vania and New York, 

The reasons why wool is manufactured in the East, far from the 
regions of supply, are somewhat like those which led to the build- 
ing of cotton mills near the sea. The wool-raising regions of this 
country are, in the first place, unfavorable for manufactures ; and, 
secondly, they are unable to furnish us with all the wool we need. 
Some wool must be sent to us from abroad, and woolen mills are 
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built near the seaports so that the owners shall not have the expense 
of further transportation. 

Other animal fibers are manufactured into fabrics in this coun- 
try ; for instance, the hair of cows, and the hair or fur of other 
animals, is used in large quantities in manufacturing carpets, felt, 
and coarse articles like horse blankets. 

Silk. Silk is a fiber which silkworms spin to make their cocoons. 
The silkworms live on mulberry trees, and the climate of the United 
States is favorable 
for the growth of 
these trees and 
the rearing of the 
worms. But a 
great deal of hand 
labor is necessary 
in getting the silk 
from the cocoons, 
and the high cost 
of labor in this 
country prevents 
us from producing 
raw silk as profita- 
bly as it can be done 
in such countries 

as Japan. Conse- silkworms feeding on Mulberry Leaves 

quently the raw 

material is often produced thousands of miles away from our mills. 

Yet the United States is one of the leading countries in the 
world in the manufacture of silk goods. In the regions where silk 
is produced, the people have generally been unable to manufacture 
it with anything like the success shown by Americans. Formerly 
we made only the coarser varieties of silk, but since 1890 we have 
succeeded in using machinery to better and better advantage. 

About nine tenths of all the silk manufacturing in this country 
is done in four states. Until recently New Jersey was the chief of 
these, Paterson being called the " Lyons of America," after Lyons 
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in France, a city famous for its silic manufactures. But Pennsylvania 
is now in the lead, and the order of importance is Pennsylvania, 
New Jersey, Connecticut, and New York. 

Textile industries as a whole. Textile industries, taken as a 
whole, are confined to a rather limited area in the United States. 
Iti 1905, of 4430 textile factories (excluding flax, hemp, and jute 
manufactories) in this country, 3041 were located in fourteen 
states, bordering 
the Atlantic coast 
from Maine to 
Georgia. We may 
say that cotton 
manufacturing is 
concentrated in 
southern New 
England, Pennsyl- 
vania, the Caroli- 
nas, and Georgia; 
that the woolen 
industry and knit 
goods are found 
chiefly in south- 
em New Eng- 

**"•"■ "''""^''- land. New York, 
Aftek the Worms have spun their Cocoons , ' , 

and Pennsylvana ; 
and that silk manufacturing is confined to the four neighboring 
states of Pennsylvania, New Jersey, Connecticut, and New York. 
There is a considerable tendency for manufactures, particularly 
cotton manufactures, to develop in the South, but, in spite of this, 
in 1905 the three southern states of New England, together with 
New York, New Jersey, and Pennsylvania, contained 301 1 textile 
establishments ; that is, about seven tenths of those of the whole 
country. 



INDUSTRIAL REGIONS OF THE UNITED STATES 8 1 

The Manufacture of Clothing 

Clothing. Ready-made clothing is cheaper than that which is 
made in a tailor's shop, for the same reason that machine-made 
products are almost always cheaper than those made by hand. A 
suit of clothes bought at a clothing store will often cost less than 
half of what one would pay for a tailor-made suit. 

The sweating system. In order that ready-made clothing may 
be turned out so cheaply there must be a wide market and plenty 
of cheap labor. Therefore such clothing is made chiefly in the 
principal cities, especially those where large numbers of immigrants 
are to be found. Many immigrants are very poor, and are obliged 
to do whatever they can to earn a bare subsistence. They have come 
from countries where they have suffered great hardships, and they 
are ignorant not only of sanitary laws but of all better ways of liv- 
ing. They know little about the wages that are paid to good work- 
ers in this country, and are willing to take what will keep them 
from starvation. Consequently, they are often imposed upon by 
those who manufacture ready-made clothing. A great number of 
these poor people are crowded into small, dark rooms, under very 
unwholesome conditions, and here the whole family works at sewing. 
This is called the ** sweating" system, aind earnest efforts are being 
made to stop it. v ^ 

New York a clothing center. New York City is the place where 
most of the immigrants land, and as they are often too poor and 
ignorant to go where they might earn better wages, they settle 
down into the life we have described. Ready-made clothing is 
manufactured in greater quantities in New York than anywhere 
else in the United States. The industry is an enormous one now, 
although clothing has been made in factories for only about 
seventy-five years. 

In 1905 the state of New York held the first place in the manu- 
facture of clothing, and the rest of the states were far behind. 
Nearly half of all the clothing made in this country for men, and 
nearly three quarters of that made for women, is manufactured in 
New York. 
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The Iron and Steel Regions 

Iron and sted mannfactore. There are thirty-seven different 
industries having to do with iron and steel products, of which the 
manufacture of iron and steel is the basis. These industries pro- 
duce structural iron and steel, rails, machinery, tools, hardware, 
tin plate (which is thin sheet iron covered with a wash of tin), 
cutlery, wire, and many 
other more delicate man- 
ufactures, such as watch 
springs, steel pens, and 
needles. 

The iron and steel in- 
dustries in this country 
rank second in the value 
of their products, and 
first in the amount of 
money invested in them 
and in the amount of 
wages paid each year. 
The chief region for this 
industry is western Penn- 
sylvania, which, in an 
average year, produces 
more than half of the 
country's output. Al- 
though iron and steel are 
The Flatiron Buclding, New York made in twenty-seven of 

the states, Pennsylvania, 
Ohio, Illinois, and Alabama so far surpass the rest that they 
produce over four fifths of the total output. 

One of the chief uses of steel in modem times is in the frame- 
work of buildings, particularly of the huge skyscrapers which make 
the peculiar "sky line" shown by the city of New York. This 
steel is called " structural steel," and three fifths of it comes from 
Pennsylvania. The enormous railroad systems of this and other 
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countries call for millions of tons of steel rails, and of those made 
in the United States, Pennsylvania turns out about three eighths. 
Pennsylvania an iron center. The reason why Pennsylvania is 
so successful is because of its mines of soft coal. In the early his- 
tory of the iron industry charcoal was the fuel used in the smelt- 
ing furnaces. At that time Scandinavia was prominent in iron 
manufacture, and in this country New Jersey and other Eastern 



states were ahead of the rest. Now, since coke, which is made 
from soft coal, is the principal fuel, the industry is located mainly 
west of the Appalachian Mountains. The iron ore, as we have 
seen, comes chiefly from the rich Lake Superior region ; but as it 
is cheaper to bring ore to the fuel than to take fuel to the ore, the 
industry is in Pennsylvania rather than near Lake Superior. 

Some of the greatest fortunes of our times have been made in 
connection with the iron and steel industry, and " ironmaster " is 
another name for a wealthy man. 
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Boots and Shoes 

Hand labor. Until about 1850 boots and shoes in the United 
States were made by hand. In some parts of the country the cob- 
bler traveled about from house to house in the winter time, making 
boots and shoes for the whole family for the coming year (see figure 
on page 19). He made these articles from the hides of farm ani- 
mals which had been killed for food, and whose skins had been 
tanned by a local tanner. To-day most of the boots and shoes worn 
in this country are made in factories, and chiefly by machinery. 

Machine labor. As soon as machines took the place of hand 
labor in making footwear, the industry began to increase greatly. 
The first machine in this business was the leather-rolling machine, 
which c^me into use about 1845. Before that time sole leather had 
been pounded flat with a hammer upon a stone called a ** lapstone.** 
By the use of the rolling machine it was said that a man could do 
in a minute what would require half an hour of hard work with a 
lapstone and hammer. 

In a modem shoe factory there are sometimes over one hundred 
operations, each requiring a different treatment, in the manufacture 
of a single shoe. 

Massachusetts a boot-and-shoe center. New England has long 
been the chief center of the boot-and-shoe business, and Massachu- 
setts sets the standard for the world in shoes. This state had the 
great advantage of an early start, and was soon so far ahead that it 
was only in the latter part of the nineteenth century that much effort 
was made to establish the industry elsewhere. Shoemaking began 
at Lynn in 1636. The shoes of the Revolutionary army were made 
in Massachusetts, and were thought to be as good as English shoes. 

Massachusetts has no particular natural advantage in this indus- 
try, and the westward movement of cattle raising, tanning, and 
leather dressing is likely to draw the shoe industry after it. In New 
York City, and in other cities of New York state, especially in 
Rochester, the shoe business has made great progress. Newark, 
New Jersey, and Philadelphia also have an important business, and 
Cincinnati, Chicago, and St. Louis are not far behind. 



CHAPTER IV 



THE KAKUFACTITRE OF RUBBER BOOTS AND SHOES 

The Raw Material 



Sources of supply. The principal raw material required in the 
manufacture of rubber boots and shoes is India rubber, or, to 



use the native name, caoutchouc (ko< 
rubber is obtained from different trees, 
shrubs, or vines, native to the tropics. 
The chief regions where these plants 
grow are Brazil, especially in the val- 
ley of the Amazon, and Central Africa, 
especially in the neighborhood of the 
Kongo River. 

How raw rubber is obtained. For- 
merly all the rubber of commerce came 
from trees or plants in their wild state, 
but at the present time man has domes- 
ticated them, and so he now cultivates 
the rubber plant. Rubber plantations 
have been established in several parts 
of the world, within the tropics, where 
the soil and climate are favorable. In 
Mexico alone there are said to be over a 
hundred rubber plantations ; and others 
have been started in Ceylon, the Malay 
Peninsula, and various districts of tropi- 
cal Asia. 

In Brazil the chief source from which 
the rubber is obtained is a tree known 
as the Pari rubber tree, which often 
8i 



'chook). Crude or raw 
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grows to be sixty or seventy feet high and eight or ten feet 
in circumference. 

Raw rubber is a milky juice from the bark of the tree. When 
fresh it is white, like cow's milk, but it turns dark brown in drying. 
It was formerly obtained by cutting down the tree or plant, and in 
many cases this destructive method 
is still followed. But the supply of 
crude rubber is in danger of exhaus- 
tion, and other less wasteful ways of 
getting the juice have been adopted. 
Tapping. The rubber tree is now 
tapped as maple trees are tapped 
in the sugar camps of this country. 
Under the most favorable condi- 
tions Pari rubber trees are not 
ready for tapping until they are 
about five or six years old. One of 
the earliest methods was to make a 
V-shaped cut at a place where the 
bark had been carefully cleaned. 
The dripping sap was then caught 
in coconut shells placed on the 
ground, and was allowed to stiffen 
or coagulate. The dried juice that 
had collected on the trunk of the 
tree was peeled off and rolled into 
©uM.n.<»d«u»d.n.o«i t'^'ls of " scrap rubber." 
ANOTHER Method of tapping Spiral tapping. An improved 

method of tapping is the so-called 
"spiral" method, A number of cuts are made about halfway 
around the tree within a few feet of the ground ; these seem to heal 
very readily without damaging the tree. In Ceylon some trees, 
tapped in this fashion, produce as much as twenty-five pounds of 
rubber each in a season, without injury to the tree ; but the average 
yield of a tree five to ten years of age is from one to three pounds 
of diy rubber each season. 
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Some botanists think that all plants having a milky juice, such 
as the milkweed, really contain rubber ; they believe that the juice 
of the milkweed plant contains about 4 per cent. But the price 
of rubber, though high, does not yet make it profitable to tiy to 
gather it from such plants. 

Preparatioa for market. When rubber is collected without the 
care which is given to the process by thebest gatherers, the juice 
is allowed to stiffen, or coagulate, at once. But this method has 
been improved. Several trees are tapped at the same time ; then 



Smoking Rubber 

when the juice, after running for a few hours, ceases to flow, it is 
all poured into a larger vessel. To convert it into a good quality 
of solid rubber, it is then smoked or cured. A fire is kindled, 
and over it is placed a clay funnel from which issues a thick smoke. 
The rubber gatherer dips a paddle-shaped stick into his gourd of 
rubber juice and holds the adhering mass in this smoke until the 
rubber is stiffened. This operation is repeated, layer after layer 
being added, until the mass on the end of the paddle is thick 
enough. Then it is slit up and taken off, and after drying in 
the open air is ready for market. By this process a good workman 
can cure five or six pounds of rubber in an hour. 
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Another method of preparation is as follows : A thin layer of 
juice is poured on large leaves. When these have an even coating 
about one quarter of an inch thick, they are piled one on top of 
another and placed under great pressure. The leaves are then 
slipped out, and the thin sheets of rubber are made into slabs. 
These slabs are packed in bales of about one hundred and fifty 
pounds each, covered with a matting made by the natives, and 
sewed up in sacks ; they are then ready for shipping. 

A deetructlTe method. In speaking of rubber gathering it is 
natural for us to think of Brazil, because it is the leading Ameri- 
can source of supply. The Pari rubber of this region comes 
from the vast area 
drained by the Am- 
azon and its tributa- 
ries — an area about 
two thirds the size 
of Europe. Hitherto 
the Brazilian rubber 
has been gathered in 
the back country by 
Indians. These half- 
wild people are, of 

course, eager to se- 

,, , , A Rubber "Biscurr" 

cure the largest pos- 
sible amount of rubber, and they have had so little thought of 
future harvests that they have already cut down an immense num- 
ber of the trees in their efforts to get the juice in the easiest 
way. This destructive method has forced the natives every year to 
penetrate farther and farther into the forests. A large part of the 
labor of the rubber collector consists in long journeys through 
the swampy woods. 

Method of transportation. After the rubber has been gathered 
it is brought down the river to various collecting stations, of 
which Pari, at the mouth of the Amazon, is the most important. 
It is carried for the most part in the canoes and other small 
craft of the natives. The transportation from the forests, in other 
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rubber-producing countries, such as the Belgian Kongo, was for- 
merly accomplished in the same crude fashion. 

Sea routes. From the seaports it is then shipped, chiefly to 
Europe and the United States. In the year 1900 about 50,000,000 
pounds of crude rubber were imported into this tx)untry ; atwut 
three fifths of this came from South America. Of this latter 
amount Brazil furnished fourteen fifteenths, and the shipments 
were made direct from Brazilian to 
American seaports. 

Someoftherubber was imported by 
way of Europe (17,000,000 pounds), 
though of course it must have been 
gathered inthetropics. About2,ooo,- 
000 pounds came from other parts 
of North America, and less than 
650,000 from Asia. Nine tenths of 
the crude rubber imported from 
countries other than South America 
came from the United Kingdom, 
Belgium, Portugal, Germany, and 
France, in the order named. Of 
course the rubber which Belgium 
sends us comes chiefly from Belgian 
LorHEiiiN uBBERi'ROM Head Kongo, formerly the Kongo Free 
State ; the other European countries 
just mentioned have tropical possessions likewise, which naturally 
send their rubber first to the countries which own them. 

Another reason why rubber does not come directly to the United 
States, except from Brazil, is because the commercial countries of 
western Europe have closer trade relations with the tropical regions 
than we have. In the year 1900 no crude rubber whatever came 
directly from Africa to the United States, and yet in that year we 
used 5,000,000 pounds of African rubber in the manufacture of 
rubber boots and shoes. 

Use of rubber. In that same year nearly 18,000,000 pounds 
— over a third of the total quantity imported — were used in 



MANUFACTURE OF RUBBER BOOTS AND SHOES 91 

manufacturing rubber boots and shoes. This shows that while 
rubber is used more and more for other purposes, particularly in 
the making of tires for the rapidly increasing automobile busi- 
ness, yet its use in the special ti:ade which we are studying is still 
very extensive. 

Importation. All the rubber which we use in this country must 
be imported ; it is not a home product. We have seen that it de- 
mands a tropical climate and so could not be raised here unless 
we made such a climate for it. This we cannot do, since we cannot 
control the sun. It is true that we can make a small amount of 
tropical climate, in hothouses, and sometimes in our own homes, 
where tropical plants will grow; but any rubber that we should 
raise in this country would be so costly that a rubber-producing 
industry would be out of the question. 

Ctistoms duty. The governments of many countries charge an 
importer a certain sum on the goods which he imports. This is 
called a ** customs duty." These duties are charged for two pur- 
poses : (i) to get revenue to pay the expenses of the government; 
and (2) to encourage home manufacture. . ^ 

1. Duty for revenue, A duty charged for government expenses 
only is called a "revenue duty,'* and generally falls upon articles 
of luxury, such as costly wines, jewelry, and the like. No such 
duty is charged on rubber, because it is not a luxury, but is an 
article of great service to all classes of people. 

2. Protective duty. When imposed for the second purpose, such 
a duty is called a " protective duty,** because by placing a tax on 
foreign goods it allows our own producers to charge a higher price 
for the same things, and "protects " them from foreign competi- 
tion. This is supposed to encourage our people to produce things 
for which we should otherwise have to send abroad. No protec- 
tive duty is charged on crude rubber, for under no conditions could 
it be produced in this country, and there is therefore no use in 
trying to protect or help along a rubber-producing industry. For 
this reason crude rubber is imported free of duty. 
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Manufacturing 

Early uses of mbber. Rubber is manufactured into a great 

number of useful articles. It w^ known for many years before 

people began to realize its great value and its many uses. It is 

said that the Indians, before the time of Columbus, used to play 

ball with globes made from the gum of the rubber tree ; but it was 

not until about 1770 that civilized people began to use rubber for 

any practical purpose. For two hundred years or more the people 

of Europe looked upon the elastic balls used by the Indians for 

games as mere curiosities. But it is said that the Spaniards found 

out from the A^tec 

Indians of Mexico 

that overcoats could 

be made to keep 

out the dampness by 

smearing them with 

rubber. 

Why called ** rub- 
ber." One of the 
first practical uses 
of rubber was as 
Rubber Shob made bv Brazilian Indians an eraser of pencil 

marks. We still call 
an eraser a " rubber," that is, a thing we rub with. It was this use 
of the tropical gum which gave it its common name, and since 
some of the first specimens of gum came from the East, it has 
often been called " India rubber." When we study the processes 
of rubber manufacture we shall learn more about its various uses. 

Early processes and their failoie. In 1S23 a Boston sea 
captain, returning from a tropical voyage, brought with him a 
clumsy pair of rubber shoes made, it is said, by natives of the 
Amazon region. The shoes attracted much attention because they 
were water-tight. A few years afterwards some enterprising mer- 
chant imported five hundred pairs, which sold for from three to 
five dollars a pair. It was not long before this crude manufacture 
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was taken out of the hands of the South American natives. In 
those early days raw rubber was very cheap, but even these poorly 
manufactured products could be sold at a high price. Accordingly 
certain persons began to experiment with the rubber, and in 183 1 
a manufacturer of leather goods in Roxbury, Massachusetts, found 
out that by dissolving crude rubber in turpentine and then adding 
some lampblack he could produce a varnish which would make 
leather or cloth water-tight. A company was organized in 1833, 
called the Roxbury India Rubber Company, to place this new 
discovery upon the market. Other companies followed, and soon 
several millions of dollars had been put into the new industry. 

But soon after the products came on the market it was found that 
they were almost useless, because the rubber melted and became 
sticky in hot weather, and cracked in cold weather. The goods 
could not be sold, and the business was temporarily abandoned. 

Later processes. Even before this, in England, waterproof cloth 
had been manufactured as early as 1797, but it would not stand 
heat. In 1823 Charles Mackintosh, a Scotchman, was able to dis- 
solve rubber in naphtha and thus make a varnish that rendered 
cloth waterproof. Mackintosh gave his name to a kind of raincoat 
with which we are familiar. Other experiments followed, both in 
this country and in Europe ; but it was finally an American, 
Charles Goodyear, who invented a process by which rubber could 
be made useful for commercial purposes. Daniel Webster thought 
that Goodyear was one of our greatest inventors, and ranked him 
with Fulton, Whitney, and Morse. 

Goodyear's invention. What Goodyear discovered was the proc- 
ess known as "vulcanization." After ten years of patient study 
and experimenting he accidentally spilled a combination of rubber 
and sulphur on a hot stove, and quickly discovered that the heat 
made the rubber dry like leather, and that thereafter it was neither 
melted by the heat nor cracked by the cold. Many other processes 
have been developed around the Goodyear process, which consists 
in mixing rubber and sulphur at a moderate heat, and then raising 
it to a temperature ranging from about 250 to 300 degrees 
Fahrenheit. 
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The story of Groodyear's efforts to perfect a process which would 
make rubber less sensitive to heat and cold is a striking example 
of the great results that come from unfaltering perseverance under 
difficulties. For years he lived a miserable life, spending all he had 
in the world, without success, in trying to do what he felt sure could 
be done. His family and friends sometimes condemned him, and 
sometimes laughed at him, but he went on undiscouraged. To-day 
vulcanized rubber, the material which he finally succeeded in mak- 
ing, is the basis of more than two thousand useful branches of 
manufacture. But for the self-sacrificing life of Goodyear, probably 
civilization would have gone without this seemingly indispensable 
material for many years longer. 

The Making of Footwear 

History of the industry. The manufacture of rubber boots and 
shoes in this country commenced about 1850, but it was of very 
small importance up to 1880. Since that time it has steadily in- 
creased, and between 1890 and 1900 the number of factories rose 
from eleven to twenty-two. Of these, Massachusetts and Rhode Is- 
land each had six, Connecticut five. New Jersey and Pennsylvania 
each two, and Missouri one. Thus we see that the industry is con- 
fined almost solely to the northeastern states on the Atlantic seacoast. 

Massachusetts leads in making rubber boots and shoes, just as 
she does in manufacturing leather footwear. In 1905 the rubber 
boots and shoes manufactured in this state were worth more than all 
those manufactured elsewhere in the country, and since that date 
the business has been growing rapidly. In 1900 the manufac- 
ture of rubber footwear stood eleventh in importance among the 
industries of Massachusetts, and in 1905 it stood sixth. This was 
not due to the establishment of new factories, but to the increased 
efficiency of the older ones ; between 1900 and 1905 only one 
new factory was founded, but the value of the product had in- 
creased more than 1 36 per cent. Among the manufacturing indus- 
tries of Connecticut in 1905, the rubber boot-and-shoe manufacture 
stood seventh. 



MANUFACTURE OF RUBBER BOOTS AND SHOES 95 

Cleansiiig; the rubber. When the crude rubber comes to this 
country it has first to be cleansed of its various impurities. Pieces 
of bark, bits of dirt, and even stones are frequently found in it. 
After being softened by lying in hot water for a number of hours, 
it is put into a machine and crashed between grooved rollers. As 
it comes from the rollers a stream of water flows over it, washing 
away all dirt and bark. When it has been roiled and washed several 
times it is hung in a warm room and thoroughly dried. It is then 



A Pile of Crude Rubber 

stored in a dark, dry place. Before it can be made into boots and 
shoes it must be mixed with sulphur and other substances. 

Modem shoes. The first overshoes imported into this country 
were made of a single piece of rubber ; to-day a rubber shoe has 
seven or eight different parts, and a rubber boot over twenty. The 
preparation of these parts requires various machines. For instance, 
the rubber which is to make the sole is passed through a machine 
which gives it the " crisscross " pattern familiar to all of us. The 
other parts also have to be made ready for their special uses. 
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Besides the ordinary rubber boots and overshoes, our factories tnake 
tennis shoes, arctics, and heavy shoes for lumbermen. 

Use of cloth. Rubber boots and shoes, as well as many other 
articles that are usually spoken of as being made of rubber, con- 
tain, in addition to the rubber, something else which gives addi- 
tional strength. This is a stout canvas or cloth, which makes the 
foundation of what are usually sold under the name of rubber 



Lasting the Lining for Rubbek Boots 

goods ; as in the case of garden hose, it gives both strength and 
form to the article. 

In making the boots and shoes a sheet of rubber together with 
a sheet of fabric are passed through a machine and subjected to 
operations which make the two almost inseparable. When this 
operation is not done very well, the rubber part is likely to separate 
from the fabric. This sometimes occurs in bicycle and automobile 
tires, especially where roads are oiled, for the oil loosens the rubber 
from the cloth. 



MANUFACTURE OF RUBBER BOOTS AND SHOES 97 

The cloth part varies in thickness in the different parts of rubber 
footwear ; for example, the part above the knee of a pair of rubber 
hip boots is lighter Uian the rest of the boot, for the fabric is thinner 
in that part. The different parts of the boot or shoe, such as the 
soles, heels, and tops, are all of different thicknesses. They are cut 
out with dies, generally by hand, and then are brought together 
over a smooth "last" and cemented firmly. Next they are var- 
nished with an asphalt lacquer, and are revulcanized for seven 
or eight hours, at a 
temperature of 260 
degrees Fahrenheit. 
They are then ready 
for the market. 

Use of waste rub- 
ber. Another impor- 
tant feature of the 
industry is the use of 
waste rubber. This 
waste, consisting of 
old rubber boots, 
shoes, hose, belting, 

and other rubber ar- coanBniiH™iBubi>.rCo. 

... ■ f- .. Placing Outsoles ok Rubbers 

tides, IS first run 

through machines which reduce it to powder. It is next passed 
over magnetic plates, which draw out any particles of iron or steel, 
after which another machine sifts out the dirt. The mass is then 
boiled in a vat, in a solution of acid which destroys any fibrous 
matter. Then, after being washed in large tubs, it is thoroughly 
dried and sent to the mills for refining, 

ImprOTements. Since the granting of Goodyear's patent in 1 844 
the industry, as we have seen, has steadily grown. There are now 
produced more than a thousand varieties of rubber boots and shoes. 
Great improvements feave been made as regards both appearance 
and comfort, 

Tendeocy to lower quality. Rubber boots and shoes are no longer 
worn by the wealthy only, but are sold at a price within the reach 



Fifty Thousand Pairs o 
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of everybody. However, this cheapening has had its ill effects, for 
the rubber has been adulterated, and in some cases overshoes are 
not worth the small price asked for them. Crude rubber costs much 
more than it once did, and the tendency is to use some substitute 
which is less expensive. Adulteration occurs in many other indus- 
tries also, owing to the efforts of manufacturers to lower the price 
of their goods in order to sell more of them, or to make a greater 
profit at the same price by using cheaper materials. 

Location of Industry 

Near raw materials. All the sources of raw material are outside 
the country. Consequently, if the manufactories are to be as 
near as possible to the raw material, they must be near the sea- 
ports ; and since the rubber comes, as we have seen, almost wholly 
by way of the Atlantic Ocean, the best places are near the great 
Atlantic ports, such as New York and Boston. If we look back 
upon the list of states with important rubber manufactories, we 
shall see that all but one of them are close to these two ports. 

Near available power. Before steam became the principal 
available power in manufacture, the chief plants in all industries 
were located where there was water power. Along the fall line 
this was easily available. And often, after the use of steam came 
in, there were a number of reasons why manufacturing prospered 
chiefly in the eastern and northeastern sections of this country 
(see pp. 70 and 71). 

Near abundance of labor. Labor is more plentiful where popu- 
lation is more dense, and therefore in the East rather than in the 
West, and in the cities rather than in the country. This is another 
reason why we find the rubber factories in the cities of the East. 

Near market. There is probably no other country in the world 
where rubber boots and shoes are regarded as so indispensable in 
rainy weather as they are in the United States. In former days 
leather boots and shoes were made water-tight by greasing them 
thickly with tallow; no further protection against dampness was 
attempted. Now most grown people and children have rubber 
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boots or overshoes, and many have long rubber coats. This 
makes a market for these articles in all sections of the United 
States except very dry ones, and in these the population is too 
small to be of commercial importance. In the year 1900 we pro- 
duced nearly 50,000,000 pairs of rubber boots and shoes of all 
kinds. In the same year we exported only 767,000 pairs. This 
shows the extent of the home market. 

Near transportation facilities. The railways of our country fur- 
nish such excellent means of transportation at low rates that rub- 
ber footwear can be sent almost anywhere within the United States 
at the cost of only a few cents a pair. 

Consolidation. In 1892 the United States Rubber Company 
bought up the rubber-footwear concerns. This brought about a 
considerable reduction in the operating expenses of the various 
plants, and made a strong business power of the company. 

Duty on rubber goods. We have seen that raw rubber pays no 
duty, and we know the reasons why this is so. But rubber manu- 
factures are protected by a large duty. Manufactured rubber 
articles must pay a duty of 35 per cent ad valorem {^^ of their 
value) on entering this country. That is, if an English manufac- 
turer sends to the United States a pair of rubber boots which 
he would sell in England for $i.oo, in this country the price 
would have to be 1^1.35 plus the cost of transportation ; otherwise 
he would lose money by sending his goods here. This means that 
the American manufacturer may charge $1.35 for his rubber boots 
without fear that his customers will be tempted to buy the foreign 
product at a lower price. 



PART II. FOOD AND FOOD MATERIALS 

CHAPTER V 

DISTRIBUTIOK OF FOOD MATERIALS IN THE UNITED STATES 
Grains and Vegetables 

We have already learned something about the distribution of the 
various raw materials of industry in our country. Now we come to 
review a part of this, 
and to add some- 
thing about other 
food materials which 
we have not yet 
taken up. First, let 
us consider the dis- 
tribution of plant 
foods — the grains 
and vegetables. 

Wheat. The chief 
wheat belt extends 
through the valleys 
of the Missouri, the 
Ohio, and the up- 
per Mississippi ; of 

all the states in (p „_ ^ „^,^ ^^ 

this region Minne- Transplanting Rice (Japan) 

sota raises the most 

wheat There is another wheat belt along the Pacific coast. If, 
now, we make a list of the wheat-producing states in the order of 
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their importance, they are Minnesota, Kansas, North Dakota, 
Nebraska, Illinois, Washington, Indiana, South Dakota, Ohio, 
Pennsylvania, Missouri, California, and Oregon. The present 
center of wheat production is about one hundred miles west of Des 
Moines, Iowa; since 1850 it has moved westward nearly seven 
hundred miles, and northward about one hundred miles. 

Com. This 
is our prin- 
cipal crop, 
both in the 
area covered 
and in the 
quantity pro- 
duced. We 
saw that the 
com belt is 
a little far- 
ther to the 
south than 
the wheat 
belt, all the 
rHfTlNmAN""" ""*'* '"'^^ promi- 
nent of the 

corn-producing states being located in the valley of the Mississippi 
and its tributaries. These states are, in order, Kansas, Nebraska, 
Illinois, Iowa, Ohio, Indiana, and Missouri. 

Rice. We have seen that this grain, since it is a tropical or semi- 
tropical one, is located only in the warmer parts of this country. 
Originally brought from Asia, its culture in this country began at 
Charleston in 1694. Since that time rice cultivation has shifted 
westward, but, of course, it has always clung to the warm, moist 
regions. A new variety of rice, called Kiusiu, has been recently 
introduced from Japan, and to-day about one half of the total 
crop is of this variety. Louisiana and Texas are now the chief 
locations for rice raising, although other Southern states carry it 
on to some extent. 
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There is a kind of rice, native to this country, called " wild rice." 
This is not a tropical plant, but once extended over large areas 
from Texas to Canada, being more common in the north-central 
section than elsewhere. It was long used by the Indians as food, 
and at the present day is sometimes eaten with game. 

Potatoes. The common white potato is an American plant, and 
was first seen by Europeans during Pizarro's conquest of Peru. 
The potato was not ap- 
preciated as a vegetable 
when first taken to Eu- 
rope, but was fed to cat- 
tle and hogs ; afterwards 
it was used as food for 
the poor in times of 
famine. Its cultivation 
in Ireland became exten- 
sive, and for this reason 
it is often called the 
"Irish potato." In 1845 
the Irish potato crop 
was ruined by the " po- 
tato rot," and there fol- 
lowed a terrible famine, 
vrith much suffering and 
death. Deep sympathy 
was felt in this country „ „ 

e t rr . 1*"' VlELD OF POTATOES IN NEW YORK STATE 

tor the sufferers, and 

whole shiploads of potatoes were hurried to Ireland. But even 
then the conditions were so bad that thousands of the Irish left 
their homes, most of them emigrating to the United States. 

Potatoes are raised in many parts of the United States, for they 
will grow almost anywhere, provided the ground is not so damp 
as to cause rot. In this country there are few farmers without their 
potato patches. The chief potato states are New York, Wisconsin, 
Michigan, and Pennsylvania, but some of the best potatoes are 
produced upon different parts of the Rocky Mountain plateau. 
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Irish potatoes, in addition to forming a very important food for 
man, are used, among other things, for making starch, glucose, 
and alcohol, and are fed to cattle and hogs. 

Sweet potatoes. The "sweet potato," as it is now generally 
called, is raised by more than a million farmers in this country. 
It demands a warm climate, and prospers in sandy soil, and so it 
is cultivated chiefly in the Southern states, though more northerly 
ones, like New Jersey, Illinois, and Missouri, raise sweet potatoes 
to some extent. It belongs to a different family from that of our 
common white vegetable, but it was nevertheless the original 
** potato," and has the best of rights to its name. 

Fruit. Fruits of various kinds are raised in many sections of 
this country. They are not all alike in their requirements as to 
soil and climate, and so it is impossible to map out the fruit-raising 
regions as definitely as we can the wheat or com belts. Certain 
fruits, like apples, will grow in Connecticut, but for oranges we 
must have warmth such as that of Florida. In general, the fruits 
will grow in the farming regions, but we should not expect to find 
them where the climate is very dry or where the ground is stony 
and infertile. The principal fruit-growing region is in southern 
California. California's product is greater than that of any other 
state, and is about twice as valuable as that of New York, which 
ranks second. 

In the United States more kinds of fruit are raised than in any 
other country, and we lead the world not only in the value of our 
product, but also in our methods of preserving and marketing it. 

Market gardens. Market gardens, as their name shows us, are 
places from which markets are supplied. Most of the market gar- 
dening is in the East, first, because many of the large cities are 
there ; and secondly, because in the West the broad stretches of 
level land tempt farmers to raise great quantities of a single prod- 
uct like com, whereas in such a state as Connecticut each farmer 
has a smaller farm and cannot produce one thing so extensively. 
He is likely to keep a few cows, some pigs, and a number of 
chickens, and to raise vegetables and fruit. By giving close 
attention to these smaller crops, and by frequently fertilizing the 
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ground, he is able to raise in abundance a variety of products. For 
these he can get sufficiently high prices in the neighboring cities 
to pay him for the extra care and expense. 

The market gardeners raise several crops on the same land in 
the same season, by careful, intensive cultivation. They also prac- 
tice hothouse growing, and thus supply cucumbers, lettuce, spin- 
ach, etc. for the table in the winter. By specialization some of 
them grow only one 
of these hothouse prod- 
ucts, as, for instance, 
cucumbers. They have 
even used electricity to 
stimulate the growth of 
their vegetables. 

Animal Products 

Heat. Animal prod- 
ucts are very impor- 
tant in this country, 
and we have read some- 
thing about the places 
in which they are 
prepared for market. 
There are three re- 
gions in the world 
that surpass all others 

as sources of supply „ _ ph.iotr.phbyEdiihs.w«»Q 

, , 1 . Old-Fashioned Hand Churn 

for meat food — the 

United States, Argentina, and Australia. Our products are chiefly 
cured pork, lard, and fresh beef. Mutton is less important ; in 
this country, sheep are not so much valued for their meat as are 
cattle and swine. 

Cattle. It has been shown that the cattle industry has steadily 
moved west, and is now located in the drier regions beyond the 
Mississippi. In 1850 the states which led in number of cattle 
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were, with the exception of Ohio, all on the Atlantic seaboard. In 
1900 the first six states were Texas, Iowa, Kansas, Nebraska, 
Illinois, and Montana; New York held the seventh place and 
Ohio the ninth. Thus the greatest development of grazing has 
been in regions which were formerly waste lands. 

A certain number of cattle must, however, be kept in the East 
The dense population demands a great deal of milk, and since 
milk is perishable, herds of cows must be kept near enough to 
the market so that 
wagons or fast trains 
can distribute a sup- 
ply daily. The great 
dairy state is New 
York, and in the 
North Atlantic States 
dairying is the chief 
source of income for 
a large number of the 
farms. In the central 
West, on the con- 
trary, other branches 
of fanning are the 
mainstay of the own- 
ers. Health commis- 

©IndtrwooaiUnd n.«d ^'^^^ "'"* InSist that 

Modern Power Churn W avoid epidemics of 

typhoid fever, dairies 
must be run with greater attention to sanitary conditions. This 
costs the dairyman a great deal, but the rise in the price of milk 
allows him to spend more on his cows, to replace old-fashioned 
chums with the most modem type, and yet to make money. 

Swhie. The pig goes with com, since the com is chiefly fed to 
the pig. As we have seen, the " swine belt " and the com belt 
cover about the same regions. Excepting Texas, all the chief swine- 
producing states are in the corn belt ; the states, in order, are Iowa, 
Illinois, Nebraska, Missouri, Indiana, Texas, Kansas, and Ohio. 
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Sheep. The sheep industry has moved from the East and the 
South to the Far West fo;- the same reason that cattle raising did. 
Here the sheep are raised mainly for their wool, though their fiesh 
is eaten to some extent Montana, Wyoming, Idaho, and Oregon 
are the chief wool-producing slates. There is some raising of 
sheep for mutton, which demands far less care, in the E^t, but 
even here mutton is not so generally eaten as in England. 



A Model Dairy 

Fish. Codfish. The cod are caught chiefly in Atlantic waters, 
as far south as Cape Hatteras and as far north as the Arctic Ocean. 
In the Pacific they are found along the shores of Oregon and 
Washington, but most of our catch is from the Newfoundland 
Banks and <M the shore of New England. The cod are prepared 
by salting and drying, and our yearly product would provide a 
pound of cod for every person in the country, 

Whitefish. Whitefish are found in both fresh and salt water. 
The fresh-water whitefish are excellent food, while those taken in 
salt water are used chiefly as fertilizing material. The fresh-water 
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whitefish are found in the lakes of the United States and Canada, 
chiefly in the Great Lakes. Because of overfishing, the catch in 
the Great Lakes is declining. Whitefish form one of the most 
important varieties of fresh-water fish used as food. 

Salmon, Salmon are caught all along the Pacific coast from 
California to the arctic regions ; not nearly so many are taken in 
the waters of the Atlantic. We may say that the cod is an Atlantic 
fish, and that the salmon belongs to the Pacific. As we have seen, 
salmon are caught very largely in the rivers with traps and nets. 
Great quantities are taken in Puget Sound and in Alaska. They 
are canned as near the place where they are taken as possible, and 
the canning industry is an enormous one. 

Oysters. Oysters are taken all along the coast frotii Massa- 
chusetts to Florida, in the Gulf of Mexico, the Gulf of California, 
San Francisco Bay, and in the waters of Oregon and Washington. 
They have been planted in a number of places where they did not 
grow naturally. 

The chief oyster-packing centers are near the oyster beds of 
Chesapeake Bay — where years ago the industry got its first good 
start — and along the shores of Long Island Sound. 

Poultry 

Hens and hens' eggs. Our domestic hen and chickens came 
first from India, and were brought to this country by the earliest 
colonists. There is no place in the country where poultry will not 
thrive. Until recently, however, the industry was not a separate 
one, but went along with general farming ; now, however, it has 
become a special business. 

Poultry raising, like swine raising, is carried on chiefly in the 
corn belt. Corn is used for fattening chickens, and so another 
form under which it goes to market is in the shape of poultry 
and eggs. Half of the poultry produced in the United States is 
raised in the North Central States, and over half of the eggs come 
from the same region. But, like dairying and market gardening, 
poultry raising is being taken up more or less on the smaller farms 
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in the more thickly settled parts of the country. From the nature 
of the industry the raising of poultry will always be carried on all 
over the country ; but the development of transportation allows 



PouLTRV Farm 



it to be concentrated in the best place, — near the food supply of 
the central West, — and yet remain in reach of the big markets. 

Turkeys. The turkey is the only domestic creature of any im- 
portance native to America. Wild turkeys can still be shot in the 



less populated parts of the South. They were not domesticated by 
the Indians, but were taken to Europe and there domesticated, 
later to be brought back. Turkey raising is difficult because the 
young ones are so delicate. The turkey is the Thanksgiving bird 
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throughout the East. They are raised largely in Vermont and 
Rhode Island. An immense turkey is sent every year from Rhode 
Island to the White House for the President's Thanksgiving. 

Ducks. Ducks and geese are to be found in a wild state in both 
hemispheres, but our domestic varieties come from the Old World. 
The raising of ducks for the city market has been carried on with 
great success on Long Island. One would think that ducks must 
be raised in regions where there is water, but this is not necessarily 
so. It is more important to have good food with which to fatten 
them, and so we find them raised in great numbers in the same 
com belt where pigs and poultry flourish best. 

Sweets and Beverages 
Sweets. Besides the foods which supply the actual needs of 
the body, there are others which appeal strongly to the taste. A 
number of animals 
are fond of sweet 
foods, just as they are 
of salt, and human 
beings consume an 
enormous quantity of 
sweets, chiefly in the 
form of sugar. Sugar 
was once considered 
to be a great luxury, 
and a child was as 
pleased with a lump 
of sugar as he would 

Tapi'ING Trees kuh Maple Hap i. vl l 

be now with a box 
of candy. When first used in Europe, it was thought to have 
value as a medicine, to cure diseases of the throat and lungs. 
Lecturers in Europe often depend upon a glass of sugared water 
to keep the throat and vocal cords in good condition. 

Maple sugar. This form of sweet is made from the sap of the 
sugar maple. Most of us are familiar with the tapping of the trees 
and the gathering of the sap. The sap is boiled down, becoming 
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thicker and thicker until it turns into sugar. The chief region for 
the sugar maple is in the northeastern and north-central parts of 
the country. More maple sugar is produced in Vermont, New York, 
and Pennsylvania than anywhere else. 

Cane sugar. This is obtained from a reed or cane grown chiefly 
in the tropics. It is supposed to have come from southern Asia, 
but was introduced into this hemisphere about 1520. It grows best 
where the temperature 
is about 80° Fahrenheit 
and the rainfall sixty 
inches or more a year. 
There is only one place 
in the United States 
where it can be raised to 
any advantage, and that 
is in Louisiana, though 
a little is grown in Texas. 

In the Hawaiian Is- 
lands, which now belong 
to the United States, the 
cultivation of sugar cane 
is the chief industry. 
Sugar from these islands 
is shipped chiefly to 
San Francisco and New 
York, where it is refined. 

Beet sugar. Sugar is ©uo<i.™o«i*uii<iErw««i 

not confined to the sugar Planting Sugar Cane 

cane or to the maple tree, but is found widely throughout the vege- 
table kingdom. Some time ago it was discovered that a certain 
variety of beet contained a great deal of sugar. The climate best 
suited to the production of this beet is found in the north temper- 
ate zone. More beets per acre can be raised where the climate is 
warm, but they are likely to be less rich in sugar, and the sugar 
is less easily removed, than where the climate is somewhat cooler. 
Any kind of soil suited to ordinary farm crops is right for sugar 
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beets, provided there 
is good drainage. 
Europe is the chief 
source of beet sugar, 
but the beet is raised 
in this country in 
Colorado, California, 
Michigan, Utah, and 
Idaho. 

Sugar, as has been 
said, was once a 
greatluxury, butnow 
a family which can- 
'"*" not afford to use it 
must be poor indeed. 
It is the chief import into this country, and so large is the revenue 
gained from duties upon it, 
that when, in 1890, these 
duties were removed, a def- 
icit in the national treas- 
ury speedily resulted. 

Honey. Of all sweet sub- 
stances honey, made from 
the nectar of flowers, has 
always been spoken of as 
the symbol of sweetness. 
In Bible times a land 
" flowing with milk and 
honey " was a most desir- 
able home. Until the mid- 
dle of the sixteenth century 
honey was the only sweet in 
general use. Bee-keeping 
as an industry has devel- 
oped rapidly of late years, ™. . . 

t r J J J 10 Underwood ft ITnderwiwd 

and is a favorite pursuit of Coffeb Plant 
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many farmers throughout 
our country. The hives are 
said to furnish an annual 
supply of about fifty pounds 
of surplus honey apiece. 
Bee-keeping is pursued on 
the large scale in California 
and Texas ; here are to be 
seen what are probably the 
largest bee-keeping plants, 
or apiaries, in the world. 
The hives are cleverly con- 
structed so that the combs 
may be easily removed, and 
there are glass doors 
through which the bees can 
be observed at their work. 
Beverages, There are 

also certain drinks which 

Picking Coffee , , , r , 

do not have much food 

value, but of which people have become very fond. Some of these 

are alcoholic and are dangerous to man, while others, such as tea 

and coffee, are considered harmless if used in moderation. 

Coffee. Coffee is a berry or bean which grows in the tropics. It 
cannot therefore be raised 
in this country, though it is 
grown somewhat in our for- 
eign possessions — Porto 
Rico and the Philippines. 
When roasted and ground 
it is made into a pleasant 
and stimulating drink. 

Tea. Tea came origi- 
nally from China or India, 
and although it is cul- 
tivated in a number of Tea Plant 
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countries, it still comes chiefly from these two regions. Con- 
sequently, like coffee, it appears in this country only as an import. 
Tea is made by steeping the dried leaves in hot water. 

During the Civil War, when the Southern ports were block- 
aded, the people in the South found it hard to get on without tea 
or coffee, and tried to find substitutes for them. They used chicory 
instead of coffee, and 
theleavesof avariety 
of plants instead of 
tea. Chicory is often 
used nowadays to 
adulterate coffee. 

These two bever- 
ages are mentioned 
in this place, not be- 
cause they are really 
products of this coun- 
try, but because they 
are so commonly 
used here. They give 
us an example of the 
importance of divi- 
sion of labor between 
countries, and of the 
45H.C.W1.11.CO. exchange which re- 
JAPANESE Tea Plantation ready for the suits ; and they show 

"■""'^'■' how we are obliged 

to depend upon our fellow men in other parts of the world. 

Mineral ■waters. In various parts of the country there are min- 
eral springs, some of which are medicinal in quality, while others are 
merely pleasant to the taste, Saratoga has always been famous for its 
mineral waters. Some spring water is so pure and wholesome that 
the bottling and distributing of it has become a profitable industry. 
In cities, especially, people are often unwilling to drink the water sup- 
plied to their houses, and prefer to pay for bottled water instead. 



CHAPTER VI 

DISTRIBUTION OF FOOD MATERIALS IN OTHER COUNTRIES 

In order to get an idea of the place our own country holds in 
the production of .food materials, we shall now study for a time 
the distribution of food products in other countries. We cannot 
study every country ; that would take too long and would be con- 
fusing, because of the great number of facts which we should have 
to learn. But we shall take up the British Isles ; and then Canada, 
Australasia, India, and South Africa, which are the chief British 
colonies. After that we shall follow the various zones around the 
globe and see what are the leading products of other important 
countries, and how they happen to be what they are. 

The British Isles. Food plants in the British Isles are cultivated 
much more carefully than they are in this country ; hence the yield 
per acre greatly exceeds that of American farms. The cereal crops 
of the United Kingdom are oats, wheat, barley, and rye. The most 
important, for the whole kingdom, is the crop of oats, but taking 
England alone, wheat, which will not grow so far north as oats, takes 
the lead. Even in England wheat is cultivated chiefly in the south- 
east. Potatoes and turnips are important crops, the former being the 
chief product in the west of Ireland. Market gardening, as in the 
United States, is profitable upon the outskirts of the larger cities. 

Meat products are mostly imported into Great Britain, for the 
conditions which favor grazing no longer exist. One of the reasons 
for this is that the country is more fully settled. Several hundred 
years ago the raising of animals was more important, but as in 
this country, when population has increased, agriculture has driven 
cattle raising to the west, so in England farming has driven grazing 
nearly out of existence. 

In fact, the increase of population and the great growth of 
manufacturing in Great Britain have resulted in a division of labor, 

"5 
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through which the British do a large part of the manufactur- 
ing for the world, and in return are supphed with food and raw 
materials from other countries. 

The sea fisheries of the British Isles arc of great value. They 
are carried on in the shallow regions of the North Sea and among 
the northern islands. Mackerel are caught off the southwest coast 
of Ireland, and herring about the Isle of Man and the Shetland 
Islands. 

The Dominion of Canada. Canada is practically an extension of 
our own country toward the north, so that conditions in southern 
Canada are about like those in the northern part of the United 



Sheep Grazing, Alberta, Canada 

States. The same westward movement has taken place as the 
country has become settled, only it has been considerably later than 
that in our own land. 

Cereals are being raised in great quantities in the Canadian 
West, The production of wheat is increasing very rapidly, and 
the yield of oats is about double that of wheat. In 1908 the 
crops of greatest value were hay and clover. 

Southern Ontario is a famous fruit region. It is in the same lati- 
tude as northern Italy, and produces the choicest apples, pears, 
peaches, grapes, and other small fruits. 

Canada is also noted for dairy products, but there is no such 
great development of grazing as in the United States. 
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The Canadian fisheries are very important ; Nova Scotia takes 
high rank here, contributing about one third of their total product. 
As in the United States, cod represent the Atlantic fisheries, while 
■ salmon are caught off the coast of British Columbia. 

Australasia. This includes Australia and Tasmania ; and the 
two islands of New Zealand are usually considered along with them. 

Australia. Australia is 
especially fitted for sheep 
raising. The climate is mild 
enough to permit the flocks 
to live in the open the year 
round. Moreover, pastur- 
age can be carried on profit- 
ably where it is too dry 
for agriculture, and since 
most of the interior of Aus- 
tralia gets but little rainfall, 
sheep raising has become 
the great Australian indus- 
try. In 1907 there were 
about eight million sheep 
and ten million cattle. The 
sheep are raised chiefly for 
their wool, though much 
frozen meat is exported, 
and the dairy products are 
valuable. 

Agriculture is confined 
almost entirely to strips of land along the coast, where there is 
sufficient rainfall and where there are rivers. The interior is arid, 
but the northern peninsulas, being within the tropics, raise sugar 
cane and tropical fruits, such as bananas. The farm lands of the 
cooler south yield the various crops of the temperate zone ; 
cereals, especially wheat, the sugar beet, and grapes, are the chief 
products. The wheat crop is often damaged by drought, floods, 
pests, or scarcity of labor. 
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New Zealand. New Zealand has an advantage over Australia 
because there is never any danger of a drought. It is said that 
the conditions of New Zealand are so like those of Great Britain 
that in no other British colony does an Englishman feel so much at 
home. The two islands are as yet thinly populated, and so sheep 
raising is still carried on where farming would be possible. Wool 
and frozen mutton form about one half of the value of the exports. 
Large cereal farms are found in the South Island and in 
the southern part of the North Island, and, as elsewhere in the 
temf)erate zone, agri- 
culture is gradually 
prevailing over graz- 
ing ; only here its 
progress is from south 
to north instead of 
from east to west, as 
in the United States 
and Canada. 

India. Agricul- 
ture is by far the most 
important occupation 
of India, but one of 
the chief obstacles to 
©u-c.whJuco. its progress is the 
unwillingness of the 
Hindu to adopt modem methods. He uses the same sort of stick 
for turning over the soil that was used three thousand years ago, 
and he still reaps with the sickle or scythe. India has so many 
different climatic regions that a large number of the crops of both 
the temperate and tropical zones can be raised there. 

Rice is grown widely in the hot parts of the country, where 
there is great moisture, as in Lower Bengal, Madras, and Lower 
Burma. Millet is the chief food of the poorer classes, while the 
richer folk eat wheat and barley. Millet thrives in regions which 
are too dry for rice ; it grows in the Dekkan, the Punjab (pflnjab'), 
and elsewhere. Wheat is cultivated in the cooler northern regions ; 
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India is third or fourth among the wheat-producing countries of 
the world. Other crops of importance are sugar cane, tea, and 
coffee. Opium is a dangerous drug, obtained from poppies, but its 
use for illegal purposes is on the decline. 

Some people think that there are even more cattle in British 
India than in the United States, but in India cattle are raised less 
for their meat than for their skins and as draft animals. The 
Hindus have a great horror of killing a cow, and so there is always 
a large number of old, useless animals to be provided for. But 
in spite of these difhculties, since there are large areas of India 
where agriculture cannot thrive on account of the dryness, cattle 
raising has developed 
to a considerable ex- 
tent. Immense num- 
bers of goats are 
found in most of the 
provinces. 

South Africa. The 
climate of these colo- 
nies fits them for graz- 
ing far better than for 
agriculture. Without 

spending large sums 

, . . ^ . , Unloadiho Opium 

for imgation, agncul- 

ture can never be widely developed ; in fact, even grazing is uncer- 
tain in many sections of the country. Grazing here is chiefly for 
the purpose of wool growing, and does not count for much in any 
other way in the trade of the world. 

There is better rainfall in the extreme southern and southwestern 
districts, near the coast, and in these sections wheat, maize, and 
most of the other crops of the temperate zone may be raised. Great 
quantities of grapevines thrive on the sunny northern slopes of 
the hills near Cape Town. It should be kept in mind, however, 
that cattle raising and not agriculture is the chief food-producing 
industry of South Africa. 
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Other Countries 

We have up to this point studied the food materials of the most 
important food-producing countries, and we have seen that among 
these our own country stands first. But now we wish to complete 
the picture by learning about the important products of a few other 
parts of the earth. We shall not take these up by countries, but 
in order to see how the food materials are suited to different kinds 
of environments, we shall take them up by climatic zones. 

Climatic zones. In general, there are three of these zones, which 
we call the frigid, torrid, and temperate ; their boundaries on the 
map are the arctic and antarctic circles, the tropics of Cancer and 
Capricorn, and the equator. According to this division the zones of 
climate are laid out by parallels of latitude, but we must not forget 
that there is another important factor which determines climate : 
this is the altitude. A mountain at the equator may be snow-capped, 
and have a frigid climate at its summit. As a rule, the temperature 
becomes one degree colder for every three hundred feet of altitude. 

Therefore there may be regions within the boundaries of the 
tropics which are temperate in their climate, and these should not 
be called tropical simply because they are in the tropic zone. If 
there is a lofty country within the tropics, we must consider it as 
belonging to the temperate belt. 

In studying the products of these three zones it is evident that 
those of the frigid zone are not sufficiently important to spend 
time upon. We have already learned, in what we have studied 
about the Eskimos, the chief facts as to the kind of food upon 
which the inhabitants of cold countries must live. So we will omit 
that zone and commence with the equatorial regions. 

If we take a map of the world and begin with the western hemi- 
sphere, the tropical countries of importance are Central America, 
the West Indies, the republics of the north coast of South Amer- 
ica, and Brazil. The chief food products of all these countries are 
tropical fruits, cacao, manioc, and coffee. 

South America. The north coast. The manioc is raised chiefly 
in the countries on the north coast of South America. It is a 
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plant from which tapioca is obtained. In making tapioca from the 
manioc it is necessary to get rid of all the juice in the plant, for 
this is very poisonous. The Indians learned long ago how to do 
this, although their method was not veiy speedy. They would 
make a long bag or basket of reeds into which they would put the 
pieces of manioc. Then around the neck of this bag they would 
place a ring and attach heavy weights to it, which would pull it 
downward. In this way the pressure would squeeze the juice from 
the manioc and leave a dry product, very full of starch, similar 
to our tapioca. This has 
always been an important 
food for the peoples of 
these regions. 

Brazil. The food prod- 
uct by which Brazil is 
chiefly known to the 
world b coffee. This is 
a berry or bean contain- 
ing a chemical substance 
known as " caffeine." 
The beans are gathered 
and cured, and then are 

shipped in large quanti- 

, '^'^ ° ^ Yams grown in the Troucs 

bes to Europe and to 

this country. The great center from which the coffee is shipped 
is Rio de Janeiro, and this coffee is called " Rio." The finest 
coffee comes from Mocha, in Arabia, and from Java in the East 
Indies, where the Mixha seed is largely cultivated ; but some of 
the Rio coffee can hardly be distinguished from the more famous 
brands. It is supposed that the plant came originally from southern 
At^ssinia, and some coffee is still raised in equatorial Africa. 

AMca. If now we pass across on our map to tropical Africa, 
we shall see that the chief food products are derived from the palm 
tree. Coconuts and palm oil are exported to the rest of the world. 
Until recent times Africa has been undeveloped, and has been 
called the "Dark Continent." Local products- which the natives 
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live on, like sago and yams, do not enter very largely into the trade 
of the world. 

Java. Passing on toward the east on our map, we next come to 
India, about which we have already studied. But beyond India 
there is a region including Farther India and the Malay Archipel- 
ago, which is very rich in tropical food products. The most im- 
portant country in these regions is Java, an island which is said to 
be the only rival of Cuba in 
fertility. The most important 
crop of Java is rice, but sugar 
and a high grade of coffee 
are also produced. Many years 
ago the Dutch conquered Java, 
and the Dutch government, in 
order to make as much money 
as possible out of it, obliged 
the people to cultivate coffee, 
sugar, and indigo. This was 
very hard on the natives, and 
their lives were made miser- 
able. In these Eastern islands 
and in the Philippines a great 
deal of tobacco is raised, though 
^^^_ ,.,,_., , none of it, not even the so- 
called " Manila" or "Sumatra " 
tobacco, compares in value with 
the " Havana " tobacco raised 
in Cuba. 
The Spice Islands. One of the most interesting parts of the his- 
tory of commerce is connected with the spice industry of the East 
Indies. Cinnamon comes very largely from Ceylon ; but nearly all 
the very valuable spices, such as pepper, ginger, cloves, and nut- 
megs, come from the Malay Archipelago, 

The people of Europe in the Middle Ages were fond of spices, 
particularly pepper. It is supposed that the reason they liked them 
so well was becauSfe there was such a sameness and lack of flavor 
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in their food. It tasted better when " spiced up." They received, 
many centuries ago, sugar and spices, chiefly pepper, in small 
quantities, which were brought overland from the East. Later they 
were brought up the Red Sea and across the Isthmus of Suez. The 
trade was mainly in the hands of the Venetians and made them 
very wealthy. Then Portugal and Spain became so eager to share 
in this wealth that they sent out ships to find an easier route to 



Preparing Cinnamon 

the Indies. Finally, just before 1500, Vasco da Gama circum- 
navigated Africa and reached the East, while Columbus, in order 
to get to the same region, had been sailing westward. 

After the Portuguese reached the Indies, spices came in greater 
quantities to Europe, but the prices were still high. Then the 
Dutch tried to capture some of this profitable trade, and finally 
managed to seize and hold most of the East Indies. And just as 
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they made the Javanese raise things which they themselves wanted, 
so in the Spice Islands they were very unreasonable and cruel. 

Dutch methods. Thiere was a group of little islands, called the 

Moluccas, which produced the kind of spice regarded then as most 

valuable, namely cloves. The Dutch made the people of these 

islands stop raising food products for their own use and spend 

all their time in producing what was needed for the Dutch to make 

money ; the result was that 

the natives became poor, 

had frequent famines, and 

were reduced to a wretched 

condition. 

The Dutch were also 
very wasteful, for in order 
to prevent prices from be- 
coming low, they used to 
take only certain amounts 
of these Eastern products 
to Europe. If they had 
gathered more than they 
needed, they used to de- 
stroy great quantities of 
very valuable spices. When 
prices seemed likely to go 
down, they would make ex- 
peditions around the East 
California Feppek , ,. , , 

Indies and cut down many 

of the coffee trees and spice-producing plants which they had 
obliged the natives to cultivate. 

All this was done in order that people in Europe should pay 
heavily for something to eat which was not, after all, a necessity. 
The spices were great luxuries in those days, and people bought 
them just as they buy costly dainties now. These spices could not 
be raised outside the regions to which they were fitted by nature, 
and so the natives of these regions had to suffer for it. The whole 
story of the spice trade is interesting, but it is also a sad example 
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of the misery which men will cause one another in order to satisfy 
the desire for money or for the luxuries which money will buy. 

Polynesia. If, now, we move still farther eastward on our map, 
we come to the numerous islands of the Pacific known as Micronesia 
and Polynesia. The Polynesians are dependent chiefly upon the 
palm tree and the breadfruit tree, though they raise a number of 
tropical vegetables and fruits, and also have pigs. The most produc- 
tive region of Polynesia is that of the Hawaiian or Sandwich 
Islands, now belonging to the 
United States. Here, as we 
have seen, great quantities of 
cane sugar are produced. The 
only difficulty in the way of 
this industry is the absence of 
a good labor supply. 

Temperate regions in Amer- 
ica. When we leave the trop- 
ics and return to the temperate 
zones, we find that we have 
already covered most of their 
products, chiefly because our 
own country and the British 
Empire raise so many of them. 
But let us take the map, and, 

commencing with America as 

,. , , r 11 Breadfruit 

we did before, go around the 

world from west to east, noticing such other products as we have not 
yet studied. In America the temperate regions which remain for 
us to examine are Mexico, the states along the Andes, Argentina, 
Chile, and southern Brazil. 

Mexico. The regions of Mexico which are not high have a trop- 
ical climate, but the interior plateau, where the city of Mexico is 
located, is temperate because of its altitude. The chief industry 
of this part of Mexico is grazing, for the conditions are similar to 
those Just across the Rio Grande River in our own country. But 
agriculture is forcing an entrance, and already Mexico has made 
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some advance in the raising 
of maize. If irrigation can be 
introduced on a larger scale, 
there is no reason why the pro- 
duction of this cereal should 
not increase. As yet no other 
food industries of this region 
are of much importance. 

Ecuador, Peru, and Bolivia. 
In South America let us con- 
sider first the states of Ecua- 
dor, Peru, and Bolivia, Here 
we find one of the impor- 
tant products of the world 
which is native to this hemi- 
The Cacao Tree and Fruit sphere, namely cacao. The 

cacao is a sort of bean, out of 

which, after it is properly treated, cocoa and chocolate are made. 

There is a great deal 

of food value in these 

products, so that as 

nourishing drinks they 

entirely surpass coffee 

and tea. There is also 

in them a chemical 

substance called theo- 
bromine, which has 

something of the same 

pleasing effect as the 

caffeine of coffee or 

the theine of tea. The 

cacao plant was highly 

esteemed by those who 

discovered it, for its 

name "theobroma" ©und(rwrHHiftUi.dfrw«»i 

means "food of the Opening Cacao Pods and drying the Beans 



FOOD MATERIALS IN OTHER COUNTRIES 1 27 

gods," Large quantities of cocoa and chocolate are exported, and 
since Spain once owned all these regions, it is interesting to notice 
that the Spaniards are the people who drink the most cocoa. 

A certain amount of grazing is done in this region, but the 
domestic animal raised here is not found anywhere else in the 
world. This animal, a sort of camel, is called the llama (lyah'mah) 
and is a beast of burden. The alpaca, another animal belong- 
ing to this same species, is raised mostly for its long woolly hair. 

Argentina. The great pro- 
ductive country of temperate 
South America is Argentina, 
and we might include with it 
Uruguay and Paraguay. Argen- 
tina contains vast, dry plains 
called the pampas, which are 
well fitted for cattle raising. 
Enormous herds of cattle graze 
over these plains ; but no such 
progress has been made inim- 
proving the breeds as we see in 
this country, and the cattle are 
raised chiefly for their hides. 
However, as in our own country, 
agriculture is gradually driving 
out the grazing industry. As 

. . .--■.,, © Uiid*r«Hlil * Undinrood 

irrigation is introduced, more 

r • \ 'LI I, Llamas in Peru 

farming becomes possible. It 

is thought by some writers that the day will come when Argentina 
will surpass the United States in the production of maize. 

Southern Brazil. One of the most important regions of South 
America is southern Brazil. Here the climate is so cool that the 
ordinary occupations of the temperate zone can be pursued. There 
was, at one time, a great impetus given to this region by the dis- 
covery and mining of diamonds ; later a considerable number of 
people, many of them Germans, immigrated into this section, and are 
now raising the most valuable food products of temperate regions. 
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Temperate Europe. When we take up the temperate regions of 
Europe, we find, first of all, that the northern countries raise great 
quantities of grains which are more hardy, though less valuable, 
than wheat. These are chiefly rye, oats, and barley. 

Rye. Rye is used extensively as food in Scandinavia, northern 
Germany, and parts of Russia, where the " black bread " made from 
it is the principal article of diet. Over nine tenths of the world's 
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rye grows in Europe, Russia and Germany leading all the other 
countries. 

Oats. Oats will grow in a cooler climate than wheat or maize 
can bear, and are a common crop in northwestern Canada and in 
Norway. Europe produces two thirds of the world's crop of oats — 
more than any other continent — because here the climatic and 
other conditions are most favorable. Among the nations the United 
States takes the lead in the production of oats, though the industry 
is not so important here as it is in Europe. Our wheat crop, though 
much smaller in quantity than the yield of oats, has a greater 
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commercial value. Oats are raised chiefly in the northern states, 
Illinois and Iowa being the largest producers. European Russia 
holds the second place, and Germany the third in the list of nations. 

Oats are used chiefly as food for stock, but the eating of oat- 
meal, which was known in the eighteenth century as a Scottish 
custom, is now becoming general. 

Barley. Barley was one of the earliest of cultivated plants, and 
until recent times was used extensively for human food. Now, 



Sugar-Beet Region of Ceruanv 

however, wheat has largely supplanted it. Barley is the hardiest of 
the cereals and has been grown with good results north of the 
arctic circle. Of the European crop about seven tenths is pro- 
duced by Russia, Germany, and Austria-Hungary, Barley raising 
is increasing rapidly in this country, the chief producing states 
being Minnesota, Wisconsin, Iowa, and the Dakotas. 

The sugar beet. The first country in the world in the produc- 
tion of the beet from which sugar is made is Germany. The only 
other country which produces much beet sugar is the United States. 
There are several reasons why its production is more successful in 
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Germany. First of all, the cultivation of the beets requires a great 
deal of hand labor, and Americans prefer machine labor to hand 
labor. Then again, the crushed beets are of very little use in 
this country, whereas the beet raiser in Germany can sell this so- 
called " beet cake " as cattle food. Most of the cattle in Germany 
are stall-fed rather than pastured, for most of the useful land is 
under cultivation. The picture shows how little land is left for pastur- 
age in parts of Germany. 
The first of these ad- 
vantages may not remain 
to Germany long, for 
while tearing the beets 
out of the ground by ma- 
chinery bruises them and 
causes them to rot very 
quickly, transportation in 
this country is so rapid 
that they can be thus torn 
up and yet get to the 
sugar mills before they 
are spoiled. This makes 
the industry less depend- 
ent upon band labor, and 
so does away with one of 
our disadvantages in pro- 
A German Landscape ducing beet sugar. Thus 

an advance in one line of 
industry is made possible by progress in another, though the second 
may seem at first sight entirely unrelated to the first. 

Southern Europe. The southern countries of Europe — and 
with these may be considered the countries of northern Africa and 
those of Asia Minor — are largely interested in fruit raising. 
Southern France is covered with vineyards, and the French have 
recently been raising the grape with success in Algeria and Tunis. 
Spain, Italy, and Greece have been for many centuries the chief 
countries to raise olives, although now California produces great 
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quantities of them. But the European olive oil is as yet better 
than that obtained from California olives. Oranges of the best 
quality are raised in 
Sicily, and Greece is 
famous for currants. 
Central Asia. Pass- 
ing over to Asia, we 
■ find that the great 
industry of Central 
Asia is grazing. Here 
the climate is dry, 
and the immense 
plains are covered 
with the flocks and 
© p.ui Thompwo herds of the natives. 
Gatherino Grapes in a Rhine Vineyard Where these plains 

are cooler, as in Si- 
beria, the people live on their herds of reindeer. However, not 
very many articles from this region get into the trade of the world, 
because the people are backward and methods of transportation 
are poor. Grazing 
in Asia does not 
lead to an export 
of food products. 
From southwestern 
Asia come valuable 
rugs and carpets, but 
wool is about the 
only product which 
is of much commer- 
cial value. In the 
warmer parts of tem- 
perate Asia many Grove of Olive Trees in California 
fruits are raised, of 

which the most important are dates and figs. Coffee is exported, 
as we have seen, from Arabia. 
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China and Japan. The most important countries of temperate 
Asia are China and Japan. China was a highly civilized country 
when our ancestors were half-naked savages. Japan has borrowed 
a great deal from China, and, as a result of contact with European 
and American civilization, has made wonderful progress since 1850. 

Rice. The chief food product of China is rice, and the same 
may be said of Japan ; rice is to these nations what rye is to 
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northern Europe, and what wheat is to Great Britain and the 
United States. Rice is also the leading crop in the Philippines 
and in Siam, and is raised very extensively throughout the tropical 
and subtropical regions of Asia. It needs a great deal of heat and 
moisture ; in fact, it is often planted and cultivated under water. 

We have already said something about rice when speaking of 
the industries of our own countiy. It is interesting to notice that 
it is, on the whole, the chief food of the world : for the enormous 
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populations of India, the East Indies, and China Hve very largely 
upon it, and it is used considerably by the civilized peoples of 
Europe and America. Millet alone rivals rice as a local food of the 
teeming Elast, but it does not figure much in foreign trade. 

It is unnecessary for us to take up the south temperate zone 
of the Old World, which includes, after all, litde land and much 
ocean. There are only two regions there to be considered, namely 
South Africa and Australasia, and these we have already studied. 

What has been 
learned by the study 
of Joods. We have 
now examined pretty 
carefullythe distribu- 
tion of food materials 
in our country and 
in other countries in- 
habited by English- 
speaking folk ; and 
we have gone over 
the rest of the world, 
showing the chief 
foods upon which the 

people of different oh.c. wmi.co. 

, , Plowing Rice Fields with Buffaijjes in the 

zones are dependent. Philippines 

By this study we 
should have learned how the peoples of the world are fed, and why 
they eat what they do, for we have seen that the kind of food men 
eat is determined not by chance but by great natural laws. 

There is first the environment, which is the combination of all 
the natural conditions, such as climate and rainfall ; then there are 
plants and animals and human races, which fit the environment. 
The human beings have need of food, which they get from the plant 
and animal world. Since only certain plants and animals can grow in 
certain environments, only certain kinds of food can be eaten there 
unless they are brought from outside. By realizing all these things it 
is possible to remember more easily the facts about certain regions. 
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Among the food products of the world we shall now select one 
for special study. We shall take as our example wheat, because 
of its great importance to the world. We shall study this grain 
carefully, taking up the places where it is raised, the best condi- 
tions for raising and harvesting it, and the way it is manufactured, 
transported, and finally sold to the consumer. Any other one of 



the many food products of the world could be studied in this 
sfjecial way, but to study them all would be an endless task. How- 
ever, if we study this one important food product thoroughly, 
we shall at the same time find out many of the conditions and 
processes which affect every food product ; that is, our study of 
wheat is a sort of sample study, and from this sample we shall 
learn many things not only about wheat, but about the food of the 
world in general. 



CHAPTER VII 

THE PRODUCTION, MAITUFACTUHE, AND DISTRIBUTION 
OF WHEAT 

The Wheat Fields of the World 

The United States. The greatest wheat fields of the world are 

located in our own country ; we have seen, in general, where they 

are, and now we shall go 

into the matter a little 

more deeply. 

North-central section. 
The wheat fields of this 
section are called the " in- 
terior wheat belt." About 
three fifths of the wheat 
grown in the United States 
comes from this region. 
The states included in it are 
Minnesota, Kansas, North 
Dakota, Nebraska, Illinois, 
Missouri, Indiana, South 
Dakota, and Ohio ; and the 
present center of produc- 
tion, we remember, is near 
Des Moines, Iowa. 
Wheat as Tall as a Man Western section. This 

is called the " western 
wheat belt," and lies along the Pacific coast; it includes the wheat 
lands of California, Oregon, Washington, and northern Idaho. 

Eastern section. It was in this section that all our wheat was 

grown in the early part of the nineteenth century. As the setders 

"36 
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moved westward, wheat production moved westward with them. 
Although but little wheat ts now grown east of the Allegheny 
Mountains, compared with what is grown west of them, it must be 
remembered that wheat growing has not been entirely abandoned 
in New England and in the North Atlantic States. The industry 
here is more like garden culture than is the case on the prairies of 
the West ; that is, more care is given to the lands, and conse- 
quently the yield per acre is often very high. In Maine, for 
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example, the yield per acre for 1910 was nearly 30 bushels as 
compared with 14 in Kansas and 16 in Minnesota. For the same 
reason, namely that more attention is given to each acre, the 
yield in the Pacific coast region is also high. The principal wheat- 
producing states in the East are New York, Pennsylvania, Mary- 
land, Virginia, New Jersey, and Delaware. 

Southern section. Considerable wheat is now being raised in the 
Southern states, chiefly in Texas, Oklahoma, and Tennessee, but the 
yield per acre is somewhat tieneath that of the interior wheat belt, and 
veiy small as compared with that of Maine, Vermont, or Washington. 
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Russia. Russia has wide areas of fine wheat lands. In European 
Russia almost all the wheat is grown in what is known as the "black- 
soil belt." This region is extremely fertile, being enriched by de- 
cayed grasses and leaves blown southward from the great Russian 
forests. It stretches all the way across the empire to the Ural 
Mountains and even reappears in Siberia. There is probably no 
larger fertile section of land anywhere in the world. The soil is 
really black or very dark in color, is remarkably uniform, and in 
some cases is four feet deep, 

A few years ago less than one fiftieth of the wheat area in 
European Russia was outside the black-soil belt. Wheat culture is 
increasing very rapidly, and 
the total crop in European 
and Asiatic Russia now 
exceeds that of any other 
country in the world, in- 
cluding the United States. 
The total crop in 1909 
was 783,000,000 bushels. 
India. In 1910 British 
India produced over 350,- 
000,000 bushels of wheat, 
''" which gave this country 
third place among wheat- 
growing districts, though France has often held that position. 

Wheat is grown in the cooler regions of northern India ; nearly 
two thirds of the agricultural land there is planted with it. But it 
is not raised for the people of India to eat, because they are too 
poor to consume such an expensive grain ; only the foreign resi- 
dents can afford to eat it, and the great mass of the native popula- 
tion live on millet, A large part of the wheat crop is therefore 
exported. 

The Hindus are backward and have no wish to change their 
ways of doing things. They will not use the modem plow or the 
threshing machine, but cling to the old-fashioned agricultural 
tools and processes of their forefathers. 
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France. In most years I'rance ranks slightly ahead of British 
India, with an annual crop of about 350,000,000 bushels. The 
soil and climate of France are good for agriculture, and about half 
of her area is cultivated. Of the cultivated part one half is given 
to cereals, and of the cereal area about one half to wheat. Thus 
one eighth of the total area is taken up by this crop. 

France has an area of only about 207,000 square miles, but she 
raises half as much wheat as the whole United States. The yield 
per acre must be, then, several times that of the United States. 



Canadian Wheat Fields 

This is due to extremely careful culture ; the farms are small, and 
the cultivation is almost like that of a garden. 

France encourages wheat cultivation by an import duty of 37 
cents a bushel on wheat, and of $2.75 a barrel on flour. Years 
ago the people of France were too poor to eat wheat bread, but 
now they can afford it. In most years the whole wheat crop is 
consumed at home, and a large amount has also to be imported. 

Austrut-Hungary. This double kingdom is one of the chief 
wheat-producing countries, standing fifth in order. The plains of 
Hungary are smooth and fertile, like the Mississippi Valley, and 
form a fine agricultural region, of which wheat is one of the prin- 
cipal crops. A large proportion of the people of Hungary are 
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farmers, cultivating wheat and corn ; but the people live largely 
on rye, selling much of their wheal to other countries. The 
Hungarians are very skillful at flour making ; Hungarian flour 
is known all over the world and brings a high price. 

Canada. Canada is rapidly becoming one of the leading wheat- 
producing countries ; the annual yield has passed the two-hundred- 
million-bushel mark. The grain is grown in all the provinces from 
Nova Scotia to British Columbia. 

As late as 1870 all the Canadian wheat was grown east of Lake 
Superior, but with the settlement of the great Canadian West 
wheat culture also has moved westward, as was the case in the 
United States. The 
present center of pro- 
duction is within the 
three prairie provinces, 
Manitoba, Saskatche- 
wan, and Alberta. 

These three prov- 
inces are almost five 
times the size of the 
United Kingdom, and 

„ „ a large section of their 

Pampas Grass ° 

area is excellently 
adapted to wheat culture. Both soil and climate favor it, for the 
soil is of the same sort as that of the northwestern states of our 
country, and the climate is not severely cold. The wheat belt of 
these provinces stretches to the northwest from the valley of the Red 
River of the North, and is two hundred miles or more in width. 
Protebly not one tenth of this area has ever been sown to wheat, 
which shows that it holds much promise for the future. 

Argentina. Argentina also shows great progress in wheat cul- 
ture. At present the crop nearly equals that of Canada, Only a 
small part of the land suited to wheat has ever been cultivated. 

It is estimated that in the provinces of Santa Fe, Corrientes, 
Cordoba, and Buenos Aires alone there are over one hundred and 
fifty million acres of land capable of yielding excellent crops of 
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wheat without irrigation. This area is much larger than that of all 
the wheat fields of the United States. The present wheat-growing 
area in Argentina lies east of Cordoba, and, roughly, between the 
30th and 3Sth parallels of latitude. 



Conditions of Cultivation 

Soils. The best soil for raising wheat is one which is somewhat 
clayey, but not too stiff and heavy ; in other words, light clayey 
soils or good loams are considered suitable. It is true that wheat 
is not very exacting about the kind of soil on which it is grown. 
If other conditions are favorable, it is possible to raise a fair crop 
from a heavy or even 
from a sandy soil ; 
but to produce the 
best results a well- 
drained, loamy soil 
is essential. 

Climate in gen- 
eral. Wheat is a 

plant which seems o dh™! i-uwuhiig co. 

to be able to adapt ^'"-'' * Machine can pitch Hay to the Top 
■^ ,1 ^ ■ . c OF THIS Stack 

Itself to a variety or 

climates. It is also possible to breed wheat so that it can endure 
much more severe and arid conditions than exist in its normal 
climate. But we may say that wheat does not thrive well where 
the temperature is below 55" Fahrenheit for three months of 
the growing period. 

In general, countries which have cold winters, such as Canada, 
the United States, and Russia, are the principal producers of wheat ; 
but there are exceptions like California and India. As we all 
know, climate is not the same every year in the same region ; this 
variation causes considerable change in the wheat from year to 
year. If there are great extremes of temperature and moisture, 
the wheat grains are likely to be small and hard. Again, if the 
season is short, there is less starch in the wheat. If, again, the 
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altitude is low and the moisture abundant, the grain of the wheat 
is likely to be soft. 

Varieties of wheat. There are several varieties of wheat, such 
as hard and soft, light and yellow, spring and winter wheat. 

Spring wheat is that which is planted in the spring and cut in 
the fall, while winter wheat is sown in the fall and is cut early the 
following summer. In a country like Egypt, where there is no 
sharp distinction between summer and winter temperatures, we 
do not find the spring and winter varieties ; but in districts 
like the central wheat belt of the United States, where there 
is a decided difference between summer and winter, these two 
varieties appear. 

In some of our states spring wheat grows better, in others winter 
wheat. For example, in Kansas and other states of the same lati- 
tude the farmers can plant their wheat in the fall, and the crop, 
which does not come to maturity until early the next summer, is 
not killed during the winter. Where the cold is not too intense 
the shoots are really protected by the snow and so have a good 
start when spring comes on. But in the latitude of Dakota it is 
so cold during the winter that the grain, if planted in the fall, 
would be *' winter-killed." 

So we see that the grain is planted either in the spring or in 
the fall, according to the climate. In general, spring wheats are 
considered the best, especially for bread making. The important 
spring-wheat states are the more northerly ones of the wheat belt 
— Minnesota, the Dakotas, Nebraska, Wisconsin, and Iowa. The 
important winter-wheat states are Kansas, Missouri, Indiana, Illi- 
nois, Ohio, and Oklahoma. Winter wheat is excellent for pastry, 
and it also makes good bread. 

In this study of the effect of climate upon wheat culture we have 
an illustration of the importance of environment in determining 
the nature of a plant, even when that plant is not growing wild. 

Temperature. Something has been said of this in the preceding 
pages. We saw that when the temperature is below 55° Fahrenheit 
during the principal part of the growing period, the grain does not 
thrive well. This growing period, which means the time it takes for 
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a crop of wheat to ripen, varies according to climate. In Canada, 
for example, a shorter period is required for a crop to mature 
than in Texas ; this is because the summer days are very long 
in northern latitudes, which gives the crops more sunlight each 
day than they can get farther south. Near Winnipeg the grow- 
ing season is about one week longer than it is five hundred miles 
faither north. 

Rainfall. The rain received by any region determines for its 
plant Hfe, in large measure, the chances of survival and growth. 



Rainfall Map of the United States 

Moisture is absolutely necessary for plants, though some of them 
can adjust themselves after a while to a very small amount of rain- 
fall. In general, in the temperate zone, about twenty inches of 
rainfall each year is required for successful agriculture. If irriga- 
tion is practiced, of course less rainfall is required. 

But it must be remembered that twenty inches would not be 
enough unless the rains were properly distributed throughout the 
year. Twelve inches in a year might be enough if it all came during 
the growing season. In other words, more depends upon the time- 
liness of the rainfall than upon its actual amount. 
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The United States has only a moderate amount of rainfall, but 
it is so distributed as to be effective in the growing season. The 
months upon which everything depends in the United States are 
April, May, June, and July ; and during these months the great 
central valley in which the cereal crops are grown, receives from 
one third to one half of its annual rainfall. This insures the growth 
of crops. When, as sometimes occurs, the rains fail at the impor- 
tant times, the wheat crop becomes a partial failure. 

Methods of Cultivation 

Plowing and sowing. In the case of spring wheat, fall plowing 
is said to increase the yield, and it also tends to destroy weeds and 
insects. In general, fall plowing is preferable for economical farm 
management. In the case of winter wheat, it is best to plow the 
ground soon after the harvesting, the object being to destroy the 
weeds before they ripen. The depth of plowing depends largely 
upon the nature of the soil and the subsoil. It is best to sow spring 
wheat as soon as the ground can be suitably prepared. If winter 
wheat is sown too late, it is likely to be injured by the cold because 
it has not had time to get a start ; while if it is sown too early, 
there is likely to be a rank, juicy growth easily injured by the frost. 

The seed. Wheat should generally be covered with not more 
than one inch of moist soil. If the soil is dry or sandy, it seems 
best to sow the seed deeper than where it is wet and clayey. The 
amount which should be sown per acre depends upon the condition 
of the seed ; if it is poor and shriveled, more seed will be required 
per acre. Where a great deal of care can be expended, as when 
the wheat is sown in drills or rows instead of broadcast, less seed 
is required. 

It may be said that the yield per acre is not in proportion to the 
quantity of seed sown, for even a small amount to the acre will, if 
cultivated very carefully, respond to this treatment and cover the 
whole field. If, on the other hand, the seed is sown broadcast, 
as is the case where there is plenty of land, the wheat will be 
more spindling ; that is, the plant adjusts itself to its environment. 



WHEAT 



145 



This also shows why the yield per acre is so much greater where 
much care is expended. 

About a bushel and a quarter is the usual amount of seed sown 
per acre in the United States. It is likely to be less in the winter- 
wheat regions, but it may be considerably above or below this 
figure in different places. No exact rule can be given. 



Sowing Wheat Broadcast 

From Millet's The Sower 

In parts of California only about half a bushel to the acre is sown. 
This is probably due to the fact that nature seeds the ground; that 
is, considerable wheat seed falls before the harvest, and if this is 
cultivated by harrowing, there is grown what is known as a " vol- 
unteer" crop. As much as twenty-five to thirty bushels per acre 
may be obtained in this fashion. Sometimes the farmer will scatter 
more wheat over the field, if he thinks enough has not been dropped 
to produce a good crop. 
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Economic Conditions 

In the Dnited States. The method of cultivation practiced in a 

country depends chiefly upon the degree of civilization, the wealth 
of the population, and the cost of land. In the United States agri- 
culture has always been the preeminent producer of national wealth. 
This is due to favorable natural conditions rather than to our thrift 
and ability, for, in this country, system and good business manage- 
ment are not so common in agriculture as in other occupations. 



In the United States, which is the leading agricultural country 
in the world, several causes have combined to encourage this indus- 
try. Of these factors, the more important are the fertility of the 
soil, the variety of climate and other conditions of environment, 
the energy of the people, the encouragement lent by the govern- 
ment to scientific agriculture, and the unrivaled transportation sys- 
tem for marketing the crops. Again, land has been very cheap in 
this country, and wages have been very high in other industries. It 
has therefore been ditfictilt to get farm hands, and this has led to 
the invention of machinery by which one man can do the work 
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of many. There is no country in the world where machinery is used 
so extensively in agriculture as in the United States. 

The abundance of land has made farms cheap, so that they are, 
especially in the West, very large. In cultivating these wide fields 
no such care can be used as where the farms are small and are cul- 
tivated almost as painstakingly as gardens are. When large areas 
of land are cultivated without special attention to the needs of the 
soil, it is called " extensive cultivation " ; when great care is used, 
and every square inch of soil is cultivated to the limit of production, 
it is called " intensive cultivation." Most of our farming is done 
extensively, and when one goes to Europe and sees the intensive 
cultivation there, he gets some idea of the lavish and wasteful 
methods of Americans. In this country not a few farms have been 
abandoned because the owners were unwilling to cultivate inten- 
sively, in the Old World style. European immigrants frequently 
take up these ** abandoned " farms and are able to make a good 
living out of them. 

In India. In India, land is so valuable that the farms in the 
wheat district are very small. Hence it would take several of them 
to make a farm of even a small size in this country. But while 
land is dear, labor is cheap, and a grown man will work all day for 
less money than a child in this country would want for doing 
an errand that would take him only a short time. This fact greatly 
lowers the cost of cultivation and makes it possible to raise wheat 
which can compete in price with that of the United States. 

In Russia. In Russia the yield of wheat per acre is small. The 
area upon which wheat is raised in Europe outside of Russia is 
only about one third larger than the Russian wheat lands, but it 
produces over two and one half times as much wheat. If the yield 
of European Russia per acre were as great as that of Germany, 
Russia would produce nearly fifteen hundred million bushels in- 
stead of about one third of that amount. 

This is a strange condition of affairs, because, as we have seen, 
the Russian wheat is grown on the wonderfully fertile soil of the 
black-earth region. Agriculture on private estates in Russia is 
generally of high quality, and on such land the yield of wheat is 
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high. What brings down the yield per acre is the fact that most 
of it is raised on peasant lands. The Russian peasants are too poor 
to buy machinery, even if they should wish to do so; and they 




The Black Soil Region of Russia 
know so little of better methods of agriculture that they have never 
heard of the machines and processes which all our wheat raisers 
use as a matter of course. 

Poor as these peasants are, they have to pay heavy taxes, and 
this gives them little chance to send their children to school or to 
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improve their own condition. They are too ignorant to learn from 
books and newspapers how things are done elsewhere in the world, 
and so they have never found out that there is anything better to 
strive for. In the last few years there have been signs that they 
are beginning to understand how miserable their lives are. Many 
are leaving the country, and others are only too ready for violent 
and lawless acts at home. 

One of the commonest methods in successful wheat raising is 
to rotate the crops ; that is, the same thing is not planted year ^ter 



Gathering Wheat bv Hand 

year in the same field, but one plant follows another. Every crop 
takes certain chemical materials from the soil, and these may be 
restored in various ways. The old way was to let a field " lie 
fallow" for a year or two, during which time it would be restored 
or fertilized by the rotting grass and other vegetation. Later it was 
discovered that all crops do not take the same substances from the 
soil, so that it is possible to plant one crop one year and another 
the next, and to get good results each year without hurting the 
land. While one crop is taking its food from the soil, another 
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kind of plant food is being stored up for the next crop ; and in 
two or three years the farmer gels around to his first crop again 
and begins the series anew. Since " rotation of crops " is not prac- 
ticed in Russia, the land there, good as it is, is being continually 
impoverished. In both the middle and lower Volga regions, where 
the soil is rich and black, the average yield for nine years on 
peasants' lands was only about six and one half bushels per acre. 

Harvesting : Reaping and Threshing 

In order to prevent the dropping or " shelling" of the grain, it 
is best to begin to cut the wheat before it is fully ripe. There has 
beenawonderful develop- 
ment in the machinery for 
harvesting wheat, but the 
progress in recent years 
has been greater than 
that made in several 
thousand years before. 
It is difficult to find any 
kind of agricultural im- 
plements in which the 
development of machin- 
ery has been more rapid 
than in those used for 
harvesting. 

Early methods. Prob- 
ably the earliest method 
of harvesting wheat was 

simply to pull the plants 
Reaping with the Sickle in Germany , ., . t-, 

up by the roots. The 

harvester would then strip the heads of grain from the stalks with 

his fingers, or with a crude instrument something like a comb. But 

long before history began to be written there was invented a sort of 

hooked knife or reaping hook, made of bronze or iron, which made 

reaping less crude and difficult. 
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The sickle. The sickle form was gradually developed ; and from 
very early times oriental peoples like the Chinese have harvested 
their grain with such an instrument The Russian peasants still 
cut their wheat with a sickle. In former times the blade of the 
sickle was often notched. When wheat was first raised in the 
Canadian Red River valley, which belongs to the great interior 
wheat belt of North America, the grain was cut with sickles and 



Cradling a Field of Wheat 

bound up with willow withes. Harvesting in this style is extremely 
slow, for a man can use but one hand in cutting the grain, and can 
harvest only about an acre a day. 

The scytbe. The next advance beyond the sickle was the scythe. 
In some places it is still used for cutting wheat, but its chief value 
is in cutting long grass rather than in the grainficld. 

The cradle. The cradle was probably developed from the scythe. 
The former is heavier and more awkward to handle than the latter. 
The cradle was probably so called because the man who uses it can 
cut the grain best by giving the implement a swinging or rocking 
motion. It seems to have been perfected in the United States, but 
its use soon spread into other countries. 
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Before 1850 the principal instruments the wortd over for cutting 
grain were the sickle, the scythe, and the cradle. In Europe, 
especially in Russia, the latter two are still much used ; and in 
not a few places in the United States the cradle may yet be seen 
where it is not found practicable to use a more modem invention. 
Farmers within fifty or sixty miles of New York City, who raise 
wheat on a small scale and who cannot afford the costly modem 
machines, still use this implement. 

Both the scythe and the cradle are improvements over the 
sickle, and enable the work to progress more rapidly. From two 
to four acres of wheat can be cradled in a day by a good workman. 



Reapers drawn bv Steam Engine 

The reaper. The reaper is a machine which cuts the grain and 
also gathers it in bunches. It took many inventions, one added to 
another, to give us a good reaping machine ; most of these inven- 
tions seem to have been made in England. Some of the machines 
were to be pushed instead of drawn. 

A man by the name of Dobbs, a mechanical genius who was 
also connected with a theater, is said to have invented a reaper in 
184 1 ; and in order to get it before the public, he made up a play in 
which it could be used. The stage of the theater was represented 
as a wheat field, with real growing wheat, and during the course of 
the play this wheat was neatly harvested by means of his machine. 

It was left for Americans to perfect the reaper after its essential 
features had been invented in England, The picture shows one 
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of these modem machines. Before 1865 the reaper had been 
made very efficient, but we soon found an even better method for 
harvesting our great wheat fields. This will be described in the 
next paragraph. In Europe the reaper is still in use, especially in 
Russia and France ; and we continue to manufacture a good many 
of these machines in this country for the foreign trade. 

The reaper and binder. A machine which both cuts the grain 
and binds it into separate bundles or sheaves is usually called a 
" self-binding harvester." The reaper merely cut and collected the 
grain, which was then bound up by hand ; but the idea of having 
the machine do all the work came next. It was in the United 
States that the principle of the automatic binder was first worked 
out. This was due not only to the fact that the people of this 
country seem to have a genius for invention, but also to the 
scarcity of labor here, which forces men to work out all sorts of 
labor-saving devices. 

A modem type of binder conibines three or four processes in 
one machine. It cuts and binds the grain as the reaper does, and 
it also has a sheaf carrier which collects the sheaves into piles. 
When a bundle of sheaves becomes large enough, the weight of 
it "trips" the binder, which then proceeds to bind up the grain 
automatically. 

This machine is used in the United States wherever wheat is 
grown on a large scale, and in most of the other wheat-producing 
countries. It cuts a swath six feet wide, which is much wider than 
that which can be cut with the simpler instruments. From ten to 
twenty acres can be harvested in a day by one man and three horses. 

The header. The header is a machine which gathers the heads 
of the wheat, leaving the stalks or straw standing in the field. 
There are two kinds, the cutting header and the stripping header. 

This device is an old one, and seems to have been used, in a 
rude form, by the farmers of Gaul two thousand years ago. With 
them an ox pushed a cart through the grain, and on the front of 
this cart were fastened knives which stripped the wheat from the 
stalks so that it would fall into a boxlike receptacle beneath the 
blades. Of course, great improvements were made in this device 
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before a machine such as the modem header was completed. This 
machine usually cuts off the stalks a few inches below the heads 
of the grain. Under these conditions it is not necessary to bind 
the wheat at all, or to pile it in shocks. 

The header cuts a swath from twelve to twenty feet wide, so that 
one of them can harvest from fifteen to twenty acres in a day. It is 
largely used in South America, Many of these machines are made 
in the United States, about one fifth of them being sold abroad. 
In many cases, however, in this country, the combined harvester, 
which we are now to describe, has taken the place of the header. 
^^_^_. The combined har- 

""""^3-;*<'^~^^'^^^. vester. The climax 

of all discoveries and 
inventions for har- 
vesting grain is the 
combined harvester. 
A single machine will 
cut the wheat, gather 
it, thresh it, clean it, 
and even sack it ; and 

during the process 
A Primitive Headek ..u l j r j 

the hand ot man does 

not need to touch the grain. Before the harvester goes by, there 

is a field of grain ; after its passage, a row of sacks of wheat. 

Every operation excepting one — sewing up the sacks — is done 

by horse power or steam power. The picture on the opposite page 

shows one of these machines in operation. 

The combined harvester can be used to advantage only where 
the climate is dry ; that is, where it is not likely to rain during the 
harvest season, where the dews are slight, and where there is litde 
moist air coming in from the ocean. In the United States the ma- 
chine can be used to best advantage, therefore, on the Pacific coast. 

Some of these harvesters are worked by animal power, some by 
steam. A standard machine drawn by horses will cut a swath from 
sixteen to twenty feet in width ; it requires from twenty-four to 
forty horses to draw it, four men to operate it, and it will cut from 
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twenty-five to forty-five acres a day. There is a division of labor 
between the workmen : one is the driver, another regulates the 
cutting bar and operates all the machinery, a third attends to the 
steering of the machine, and a fourth takes care of the sacks and 
ties them up. 

The steam harvester requires a rather complicated outfit, costing 
about seventy-five hundred dollars, so it is used only on the largest 



farms. Two thirds of the wheat of California is harvested in this 
way. " It is a novel, interesting, and picturesque valley scene to see 
this ponderous harvester sweeping through miles upon miles of 
ripened wheat, devouring swaths from sixteen to forty-two feet in 
width, raising its cloud of yellow dust, and leaving behind a long 
train of sacked grain, ready to be hauled to the warehouse, railroad, 
or mill. It is estimated that three thousand combined harvesters 
were operated on the Pacific coast in 1903." ' 

1 Dondlinger, "The Book o( Wheat," pp. 93-94. 
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Threshing with animals. By threshing is meant the separation 

of the giains from the stalks or straw. Very hkely man at first 

separated them by hand. A very early method of threshing was 

by having animals walk back and forth over the grain on a floor. 

In Arabia the sheaves were laid in orderly fashion upon some level 

spot in the fields, and two oxen, dragging after them a heavy stone, 

were led back and forth, or in a circle, over this " threshing floor." 

Similar methods were in use among the Syrians and Romans. In 

Egypt a clumsy sledge with rollers was driven over the sheaves, 

which were piled in 

a ring about two feet 

high and from six to 

eight feet wide. 

In this country, for 
many years, horses 
were used to trample 
out the grain ; this 
method lasted until 
about 1840. A man 
and boy and three 
horses could some- 
times thresh thirty 
bushels a day. In such 
Threshing with the Flail countries as Spain, 

Syria, and Argentina 
threshing is still done by driving oxen and horses over the grain. 
It is said that not over ten or twelve years ago grain was cut in New 
Mexico with a sickle, and threshed by goats trampling over it. 

Threshing has also been done by beating the grain, after it is 
cut, with a stick. An improvement upon a mere stick or club is 
the flail. 

The flail. This instrument consists of two clubs tied together 
end to end with a flexible joint. It was used in ancient times, and 
was then about the same tool that we find used in some countries 
now. The picture shows the sort of flail used in some remote 
districts in the United States and Canada. 
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When the flail was used, threshing was done on the farms in 
the winter. The wheat stalks, with the heads of grain still on them, 
were laid on a bam floor, and two men, standing opposite each 
other, beat out the grain. First one would strike a blow, and then 
the other; in this way they would " speed each other up,'' and neither 
of them would feel so tired as if he were working alone. This 
method of threshing is still to be found in the United States and 
Canada, but is chiefly used to separate beans and peas from their 
stalks. 

More modem methods of threshing have replaced this one in 
most countries, but the peasants of Russia are so poor that they 
still use the flail. One man can thresh from eight to twelve bushels 
of wheat in a day. 

The threshing machine. The modern threshing machine was 
invented in the eighteenth century by three Scotchmen. The first 
machines were very crude, but they showed the same principles as 
the modern kind. Another Scotchman, by the name of Andrew 
Meikle, made a machine in 1800 which was the first to thresh, 
clean, and drop the grains by themselves into a receiver at one 
and the same time. 

At first these machines were driven by water or worked by horses, 
but later steam power was applied. Great Britain was the first 
country to make general use of the threshing machine. Some 
farmers have their own machines, but generally a man who owns 
one will move from one farm to another and thresh the grain for 
a fixed price per bushel. 

A modern threshing machine does not have to be fed by a man 
standing at the beater, but feeds itself. It performs all its processes 
automatically, even to stacking the straw and weighing the grain ; 
the only human power required is in pitching the grain upon 
the self-feeder. The straw may be burned in the engine if this 
is desirable. 

In 1903 a thresher in Kansas threshed thirty-five hundred bush- 
els of wheat in less than ten hours. It took only four men to oper- 
ate the machine, but eighteen men and ten double-horse wagons were 
required to haul the wheat to the thresher as fast as it was needed. 
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Transportation 

The business of distributing the cereals of the United States is 

an enormous one. Each year we have about seven hundred million 

bushels of wheat alone to be disposed of. Roughly speaking, the 

harvest of each year can be divided into three parts ; a third of his 

wheat crop will be kept by the farmer to feed himself and his stock, 

and for use as seed ; another third will be distributed in the 

United States ; and the remaining 

third will be sent to other countries 

which do not produce as much 

wheat as they need. 

This means that two thirds of 
the wheat produced in this country 
has to be moved from the farms to 
some other place, more or less dis- 
tant. It is hard for us to under- 
stand what a large industry the 
transportation of wheat is ; it is the 
biggest task in our agricultural life. 
From fann to railroad. In most 
countries excepting the United 
States, wheat, in its journey from 
the farms to the railroads, is han- 
Cajvons ok Sacked Wheat died in sacks. In the United States 
it is handled in this fashion only 
on the Pacific coast. In that region it is usually dry at harvest 
time, so that the wheat can stay on the ground in the sacks without 
any danger of spoiling, and the farmer can wait until he is quite 
ready to haul it away. 

Elsewhere in the United States farmers take advantage of the 
fact that wheat is almost like a fluid and can be handled in a loose 
condition. So it is never sacked at all, but is poured directly from 
the thresher into a wagon or tank. 

Almost everywhere in the world wheat is carried from the farm 
to the nearest railroad center by means of animal power. In the 
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United States we have the two-horse grain wagon of Ohio, the four- 
horse grain tank of North Dakota, and the six-horse vehicle com- 
mon on the Pacific coast. In other countries, such as Egypt or 
India, transportation is accomphshed in a slower and more clumsy 
manner by the use of oxen or camels. 

Grain elevators. The picture shows what a grain elevator looks 
like. It is really one or more tanks, very large and high, in which 
the grain can be stored until it is ready to be shipped. The wheat 
would spoil if left out of doors, and the elevator has come to be 
necessary. Modern machinery at the elevator will take up from 
the wagons about a thousand bushels of wheat an hour. 



A Grain Elevator 

The elevators, which are made of wood or steel, hold from 
50,000 bushels of wheat up to 3,000,000 bushels or more. Chicago, 
the first city to have grain elevators, built some of them between 
1850 and i860. Some cities in the central wheat belt, which 
collect for foreign shipment, can store between 2S,tx>:i,ooo and 
50,000,000 bushels of wheat. The wheat business is so lafge and 
so difficult to conduct that a country like the United States could 
not get along without these elevators. 

By rail to primary markets. The places to which the grain is 
hauled in wagons from the farms are called " local " wheat markets. 
But there must be further concentration in the collection of grain, 
and the places where it is collected from the local markets are called 
" primary " markets. An example of such a place would be Chicago. 
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We have seen that wheat can be handled almost as if it were 
a fluid, and perhaps we can better understand the flow of grain if 
we compare it to that of water. The separate wheat fields of a farm 
are like the springs where the water rises. The united flow from 
the springs makes a sort of brook, which carries the product of the 
farm to the local market, and here the streams of grain all unite 
to form what we might regard as a little river. Then the streams 
from various local wheat markets come together at the central 



Steel Tanks for storing Corn 
From Olsen's " Pure Foods " 

market, forming what might be called a large river, or, perhaps, 
a reservoir or lake. From this large reservoir the wheat is drained 
by the railroads, part of it finally reaching the sea. 

In almost all cases wheat is moved from the local markets near 
the farms to the large primary markets entirely by rail ; there is 
very little water transportation. In 1899 there were received at 
the primary market of St. Louis about 50,000,000 bushels, and 
of this about 49,000,000 were brought in by the railroads, leaving 
only 1,000,000 for water and wagon transportation. 
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Loading and unloading. Little human power is used in handling 
the grain either in the local and primary markets or elsewhere. 
Steam or electrical power runs 
the machinery of the elevators 
and does as much work as an 
army of men could do. To 
show how human labor has 
disappeared in all the opera- 
tions connected with wheat, we 
may say: "All agricultural 
implements are guided by 
levers, and the thresher men 
are only assistants to a machine 
which delivers the grain into 
iRGEs AKE LOADED WITH Flour q. sack Or grain tank. Those 
RIGHT AT THE MiLL ^j^^ unload thc wheat into the 

wagons simply loose a bolt and the grain is dumped. Those who 
heave wheat into bins merely press buttons, and those who load it 
into cars or ships need 
but to pull a lever." 

Primary markets. 
It is interesting to 
know about the loca- 
tion of our primary 
markets ; that is, of the 
cities where the con- 
centration of the grain 
takes place on the 
largest scale. 

There are ten of 
these primary mar- Bahrein are filled with Flour by Machines 
kets — Chicago, Min- which stop automatically just at the Right 
neapolis, Duluth, St. Moment 

Louis, Milwaukee, Toledo, Kansas Cily, Peoria, Cincinnati, and 
Detroit. Each of these cities receives annually from ten million to a 
hundred million bushels of grain for further distribution. They are 
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located in places which give them great advantages for transporta- 
tion, all but Peoria being situated either on the Great Lakes or 
on important interior waterways. Also, as a railroad map of the 
United States (p. 159) shows, from each of these cities there 
stretches out in every direction a network of railways, — in some 
cases as many as twenty grain-carrying lines, — all striving to 
secure the wheat shipments. 

Minneapolis is the great grain-milling center, and for that reason 
is a most important collecting center for wheat. The reasons why 
the milling is centered at Minneapolis we have found out earlier 
in this book. 

Chicago is the largest grain market in the world, chiefly because 
of its position on the Great Lakes, and because it is a great rail- 
road center. Duluth is in the list because it is in Minnesota, one 
of the first grain states, and also because it is at the head of water 
transportation on Lake Superior. 

Kansas City and St. Louis are large cities in the vicinity of the 
wheat belt ; their nearness to it makes them important collecting 
centers. 

Buffalo, while not on the seacoast, is a very important center 
for the collection of the grain which is to be sent abroad through 
the Atlantic seaports. This is because of its location at the point 
of transshipment of the grain which is brought down the Great 
Lakes, and which is to be sent to the seacoast either by rail or 
through the Erie Canal. 

New York is a prominent wheat-shipping center, (i) because it 
is the chief seaport of the United States ; (2) because at this 
point the railroad lines from the West meet; and (3) because 
all the wheat which comes through the Erie Canal is finally 
brought here. 

On the Pacific coast San Francisco is the first point of shipment 
for the wheat from the Pacific belt, and exports about half of the 
grain sent abroad from this entire region. It is an important port 
of call for steamships, and has good rail connections with the in- 
terior. For the same reasons Portland, Oregon, is an important 
point of shipment. Both of these ports, as well as Tacoma and 
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Seattle, are helped by the 
fact that efforts are being 
made to work up a com- 
merce with the Far East. 

On the Atlantic seacoast 
several cities have a share 
of the grain shipment. 
Montreal, Boston, Philadel- 
phia, and Baltimore struggle 
with one another and with 
New York for this busi- 
ness. New York has a 
great advantage in that the 
New York Central Railroad 
is better situated than any 
of its rivals. It runs through 
the Mohawk Gap in the 
Appalachian range, and 
does not have to twist and 
turn through the mountains, 
as some of the other' rail- 
roads do. New Orleans, 
Galveston, and other Gulf 
ports are coming into promi- 
nence with the southern 
movement of the grain, of 
which we shall now speak. 

Shipments to the sea and 
abroad. Here we must 
consider the movement of 
wheat from the primary 
markets to the seaboard, 
and from the seaboard to 
the world's market. No 
other country in the world 
has so excellent a system 



WHEAT 165 

of internal transportation as has the United States. Wheat is 
sent both by water and by rail to the chief seaports. 

By water. Before we had 
railroads the surplus grain 
at first was brought by way 
of the Mississippi River to 
New Orleans, but when the 
Erie Canal was opened, in 
1825, the movement of grain 
turned eastward through the 
canal, a fact which helped 
make New York the great 
commercial city of the con- 
tinent. For a long time all 
the grain went eastward by 
this water route, but ship- 
ments by rail began in 1856, 
and it was not long before 
the railroads had robbed the 
canal of a large part of the 
wheat traffic. Within recent years the movement has turned again 
toward the south, and a good deal of the grain has been moved to 
the seaboard by the rail- 
roads which stretch from 
the internal wheat belt to 
theGulf of Mexico. Partly 
to meet the competition 
of the railroads, the Erie 
Canal is being enlarged 
and otherwise improved. 
Whalebacks. On the 
Great Lakes a curious type whaleback on the Great Lakes 

of vessel, called the "whale- 
back," is used for transporting the grain eastward. These boats 
became common about 1900, and carr)' from 250,000 to 500,000 
bushels of wheat in a single load. 
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Railroads. Most of the wheat to-day moves eastward by raiL 
On the New York Central Railroad, for example, eighty large 
cars of wheat, each car containing something like two thousand 
bushels, are hauled over the line by a single engine. Twenty-five 
years ago five hundred bushels was a large carload and a thousand- 
bushel car had never been heard of. Very often there is a shortage 
of grain cars during the shipping season, so that shippers lose 
considerable money by not getting their grain to market at the best 
time. The railroads do their best to supply all the cars that 
are needed, for they make a great deal of money shipping wheat ; 
but in spite of their efforts shipments are very often delayed. 




Ig32 1876 1912 Courteay of 

— ^ T The Philadelphia Mtueums 

The Growth of the Locomotive 

Steamers. The principal wheat market of the world is Liverpool, 
in England, and our grain is shipped there in large steamers. In 
some cases the wheat thus shipped abroad goes in sacks, but, with 
the exception of the Pacific coast wheat, it is more commonly 
dumped or sluiced into the holds of the vessels and shipped in bulk. 

Cost of transporting wheat. In 1905 and 1906 the value of 
the wheat on the farms in the United States, before hauling, was 
69.4 cents a bushel. The average distance over which it was hauled 
from the farms to the local shipping points was 9.4 miles, and the 
cost of hauling was 5.4 cents a bushel ; the railroad freight charges 
to the seaboard added 1 1 .6 cents ; the ocean freight charges to 
the United Kingdom were 9.6 cents more ; the minor costs of sale 
and shipment, 1.5 cents. If we add all these costs together, the 
value of the wheat per bushel at a port in the United Kingdom 
would be 97.5 cents. 



CHAPTER VIII 

THE MANUFACTURE OF FLOUR 

Purifying the grain. Before the wheat is ground it is necessary, 
in order to turn out a high grade of flour, to put the grain through 
several processes. It must be purified before it is ground, or dust, 
dirt, and chaff will be found in the flour. Unless impurities are 
removed, a good grade of wheat will make a very poor grade of 
flour. Ages ago wheat was purified by throwing it against the wind, 
which blew away the lighter chaff, leaving the grain. The Bible 
speaks of separating the wheat from the chaff. This was called 
** winnowing." Of course, if the impurities were as heavy as the 
grain, this winnowing would not remove them. 

At the present time other means are used, such as brushing and 
various forms of friction ; blasts of air are also blown upon the 
grain, so that it is now possible to remove practically all impurities. 
These processes might be called dry cleaning — such cleaning as 
is given to our clothes by the tailor, and to carpets by a vacuum 
cleaner. Another method of cleansing is by washing the wheat 
with water and drying it perfectly ; some millers prefer to wash 
all their wheat. 

Tempering the grain. A further process, which precedes grind- 
ing, is known as "tempering." The object of this is to make 
the hull tough, so that it will come out from the grinding in one 
piece ; tempering also so treats the inner part of the grain that 
it will yield the largest amount of flour. This process is done in a 
great number of ways, but one step is to heat the wheat to a cer- 
tain temperature and then to apply moisture in the form of water 
or steam, or both. 

Grinding. Next comes the grinding or crushing of the grain be- 
tween two hard substances. ** The first miller," it is said, ** plucked 
the berry from the stalk, and, using his teeth as millstones, ground 

167 
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grist for a customer who would not be denied, — his stomach." Of 
course, the first grinders that the human race ever used were the ■ 
teeth ; we call them " grinders " sometimes, and the word " molar " 
is from the Latin, meaning " mill," 

Kinds of hand mills. But soon men learned that it was wiser to 
crush the grain between two stones than between the teeth. There 



A Method of Winnuwcnu in Jai'an 

are three sorts of mills : first, the mortar-and-pestle type, where the 
grain is crushed in a stone bowl by rubbing it about with a stone 
pesde ; second, where the grain is crushed by passing one rough 
surface over another ; and third, where the grain goes between 
rollers, as wet clothes pass through a wringer. 

Mortar and pestle. This was the original method of breaking up 
the grain by hand. As the grain was pounded on a flat stone, this 
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stone was gradually hollowed, and so a bowl was made. Probably a 

slightly hollowed stone was picked out in the first place, so that the 
broken grains should 
not be scattered upon 
the ground. Many of 
these cup-shaped mills 
are found among sav- 
age peoples now living, 
or in the caves where 
early man dwelt many 
centuries ago. In one 
Indian settlement in 
Texas twenty-six hol- 
lows were found in the 
solid rock, within a 
few feet of each other. 
We see the druggist 
still using a mortar and 
pestle to make pow- 
ders and pills ; some- 
times the sign which 
The Children are pounuing Rice he places in front of his 

Store is a great gilded 

mortar and pestle, just as the bootmaker may have a large wooden 

boot. Even now, in the country, the mortar and pestle may be 

required to pulverize salt, when 

people buy a cheap grade which 

is coarse and lumpy. 

Hominy block. The early 

settlers in New England used 

the mortar and pestle for a 

great many years. In Pennsyl- 
vania they had what was called 

a " hominy block," a big bowl 

burned or dug out of a block of 

wood. In some cases it was Mortar and Pestle used" by Druggists 
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merely a stump hollowed out, and sometimes it served as an article of 
furniture when not in use. Wherever a lar^ bowl and heavy pestle 
were used there was a 
clever device for easing 
the labor. The pestle 
would be tied to the 
top of a thin, springj 
tree, which would lift it 
again after it had been 
brought down i.pon the 
grain in the mortar. 

Saddle stone. The 
first real grinding was 
done when the upper 
stone was not mere'y 
struck down upon the 
lower, but was rubbed 
An Eaklv Settlek using a Hominy Block upon it. This is the 
way the molar teeth 
act upon each other. The first grinding mill was in the form of 
what is called a "saddle stone." The lower stone was concave and 
the upper one con- 
vex ; the upper one 
was then rubbed back 
and forth across the 
lower. Great num- 
bers of saddle stones 
have been found in 
ancient countries. 

Quern. A better 
type of mill was that 
called a "quern." This 

is said to have been jwo Women using a Quern 

invented in Italy over 

two thousand years ago. One stone was placed upon another, the 
upper one being shaped like the lower ; but the interesting thing to 
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notice is that the two were fastened together, and were not merely 
loose stones. Also, there was a hole or hopper in the center of the 
upper stone, from which the grain descended between the stones, 
A hole was drilled in the side of the upper stone and in this a 
handle was inserted, so that the upper stone could be twirled on 
the lower one with greater ease. Two persons usually worked 
this mill, as shown in the picture. Machines of this kind were in 
use in England, and are still seen in some places in Europe 
and Asia, being not uncommon in China and Japan. In Norway, 
as late as 1897, a quern was found in use in a countty cottage. 

Gristmills. Later, 
when water power re- 
placed human power, 
the grain was ground 
afterthesamefashicHi 
as in the quern, ex- 
cept that the stones, 
placed one on the 
other, were much 
larger and heavier. 
In some parts of the 

country, even now, 

, . 1 c 1 - 1 An Old Grist Milt. 

these old-fashioned 

gristmills can be found. The farmers used to carry their grain to 
the miller, who took a certain amount of it for his services. This 
was called " toll," In some cases the owner of a threshing machine 
to-day takes his pay in toll. 

Where flat, circular millstones were used, they were six feet or 
more in diameter, and were arranged horizontally on a wooden 
frame. In the center of the lower one there was a hole through 
which went a steel bar, making a pivot on which the upper mill- 
stone turned freely. Usually in a mill there were several pairs of 
these stones, some of which were closely fitted to each other, and 
some more loosely. The grain was first ground between those 
which were not so close together, and the grist was coarse. It 
was then passed in order through the other sets, each of which 
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fitted more closely than the preceding, and so it was gradually 
reduced to a finer and finer state. 

Roller mills. The Indians of the Far West and Mexico made 
mills, called " metates, " consisting of a flat stone over which a roller 
was passed, very much as the cook makes pie crust on a rolling- 
board. An improvement upon the millstone followed this sugges- 
tion. Rollers were made of porcelain or chilled iron, in earlier 
times even of marble, and between these the grain was passed. 



Rochester Mills and a Barge in Erie Canal 

The first complete roller mill in the United States was a little 
one set up at Minneapolis in 1878. In a few years all the plants in 
Minneapolis were roller mills. Between 1880 and 1890 such mills 
took the place of the old-style ones almost everywhere in the United 
States and Canada, and became the standard the world over. 

This substitution of rollers for millstones was a very great ad- 
vance. The wheat grains were completely mashed and reduced to 
powder, without the risk of adding stone dust to them. The earliest 
mills were made of rather soft stone, and the grit in the flour was 
so abundant that it was bad for the teeth. The roller process did 
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away with all this. The grain could be passed through different 
sets of rollers, either smooth or corrugated, set nearer and nearer 
to each other, and thus made as fine as was desired. 

Bolting. When the grain has been passed through the various 
sets of rollers, each kernel is broken up into three parts. These 
are known as bran, middlings, and flour. Bolting is the process 
of sifting the crushed grain. 

The bran is the outer covering or hull of the wheat ; it is very 
tough and is not broken during the milling process, but is flattened 
out. The germ of the wheat — that is to say, the part of the grain 



which grows when the seed is planted — also flattens out and 
looks a good deal like bran. 

It is the inner part of the wheat kernel from which fine white 
flour is made. Between this and the coarse bran is a substance 
known as " middlings," which was formerly used only in the cheap- 
est flour or as feed for stock. By the new processes, however, 
middlings can be used in making even the highest grade of flour. 
For Graham flour the whole kernel is used, and for entire-wheat 
flour all but the coarser bran. 

The whole method of milling was once such that the miller tried 
to make the greatest amount of flour at the first grinding ; but 
this is not his object now. The modern miller reaches his results 
gradually. 
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Let us see what happens at the first grinding. The wheat, 
perfectly cleansed and purified, is passed between rollers which 
are just close enough to each other to break the kernel. Gener- 
ally one roller revolves about three times as fast as the other, 
which causes both grinding and crushing. The product of this 
first operation is then passed through sieves which separate it 
into coarse bran, middhngs, and a very small amount of flour. 



The same process is followed until the wheat has passed through 
several sets of rollers, each set crushing it finer than did the previ- 
ous one. Finally, the floury part of the grain will be free from 
all the bran. The middlings too are passed on through one set 
of rollers after another until the flour is separated from them. The 
whole process, from the time the wheat goes between the first rollers 
until the flour is packed in barrels, is entirely automatic. 

There are a number of grades of flour made, and in most modem 
mills there are at least four. In order of value these are (i) patent. 
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(2) first class, (3) second class, and (4) red dog. The red-dog flour 
is of a very low grade, dark in color, and is often sold as fodder 
for domestic animals. Below these types of flour there are various 
feeds, such as shorts and bran. 

B&gging. In the process of milling, all the grades of flour 
and the stock feeds, like bran and shorts, are carried automati- 
cally, each to its special packing bin. The flour is largely sold in 
barrels and in large paper bags. Stock feeds are usually sold in 
bags. No matter what type of package the flour and the feed are 
put into, they are 
packed by auto- 
matic packers. 
Thus very little 
hand labor, and in 
many cases none 
at ail, is required 
in the process. 

From gristmill 
to roller mill. Be- 
fore the use of roll- 
ers replaced that 
of millstones run 

by water power. In a Modern Bakery 

small water mills 

could be found scattered over the countty. They were called 
"custom mills," or, more popularly, "gristmills." Besides wheat 
they ground corn, rye, and other cereals for the farmers of the 
surrounding district. 

But when roller mills were built they did most of the milling, 
and many of the custom mills were closed. With this change 
came the new occupation of " merchant miller," which was as 
different from that of " grist miller " as the latter was from that 
of the quern miller. The merchant mills are targe manufacturing 
establishments which turn out thousands of barrels of flour a day, ' 
not only supplying the home market but providing a great deal of 
flour for export. 
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One of the largest mills in the world is in Minneapolis. It can 
turn out 1 5,000 barrels of flour a day, and its owners expect to in- 
crease its capacity to 1 7,000 barrels. It is interesting to compare 
this type of mill with one of those common in ancient Greece, which 
could produce not more than five or ten bushels of meal a day. 

We thus see that the village mill, or custom mill, has been super- 
seded ; if it is running at all to-day, it has generally given up grind- 
ing wheat, and grinds com and feed for the local community. At 
the present time a small number of mills in the United States 
grind a large part of all the wheat that is milled. 

Leading Manufacturing States 

New York. The milling industry in the United States has gen- 
erally been located near the leading wheat fields, or at points of 
concentration and export. About 1825 New York state took the 
lead in wheat growing, and consequently in the flour-milling in- 
dustry. The Genesee valley was the principal center of both. 
Rochester was then famous for its flour mills, and it held its 
reputation for a long time. In fact, until about thirty years ago 
Rochester was known as the " Flour City." Later it gave way 
to others farther west, and began to specialize in the nursery 
business, so that Rochester was no longer the Flour City, but 
came to be called by some the " Flower City." 

With the wheat-growing industry the milling industry moved 
westward, and located within or near the borders of the wheat 
belt. Thus the states of Minnesota, Ohio, Illinois, Indiana, and 
Kansas came to the front in the milling business. Over half of 
the capital invested in mills is to be found within the north-central 
states, and the value of the product in this region is nearly three 
fifths of the whole. 

New York state, however, still ranks high in milling. In 1905 
milling was, in importance, the ninth industry of the state, and 
of the total amount of grain milled, over half was wheat. New 
York City came second to Minneapolis in value of output, and 
Buffalo came third. 
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There are several reasons why New York state retains so high 
a rank. In the first place, it had the great advantage of an early 
start. Again, considerable wheat is still raised in the state, and it 
is only natural that it should be milled near by. Buffalo is, as has 
been seen, an important point for concentration, and mills in that 
place were convenient. Finally, New York City is one of the 
principal points of export for wheat, and some of the grain which 
comes to the coast would be likely to be milled there. 

Minnesota. It is easy to see that the leading state in the manu- 
facture of flour could not well be any other than Minnesota. And 
in Minnesota there is one city which has the greatest natural ad- 
vantages, both because of its nearness to the source of supply, and 
because of its abundant water power. This is Minneapolis. 

A feed or flour mill was erected in Minneapolis in 1850, and 
all through its history this city has shown wonderful progress in the 
improvement of milling processes. In 1890 it became the leading 
milling city of the world, taking first place away from Budapest, 
the capital of Hungary. 

A few years ago there were twelve mills in operation in Minne- 
apolis, which turned out an annual product worth over $62,0(X),0(X) ; 
this was over five and one half times the value turned out by the 
mills of New York City, which stood second. And if we leave 
out New York City, the value of the output of the Minneapolis 
mills was greater than that of the combined output of the eleven 
next largest milling cities. 

Ohio. Ohio also has flour mills of importance ; in 1900 it stood 
third among the states in the value of its flour and gristmill prod- 
ucts. Mills are to be found all over the state, but the principal 
center of the industry is Toledo, which is one of our leading flour 
markets. This city, it will be remembered, is one of the primary 
grain markets of the United States, and so has great advantages 
for flour milling. 

In its westward movement the center of wheat raising was once 
in Ohio, and while it has moved farther westward to points of still 
greater advantage, this state is still within the wheat belt and 
retains much of its former importance. 
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Indiana. As we might expect, the manufacture of flour has now 
become an important occupation in Indiana. In 1905 the output 
of the flour and grist mills of the state exceeded in value that of 
any other industry. This industry is not found in any one or two 
centers, but is widely scattered over the state. In fact, by far the 
greater majority of the mills are found in rural districts, and 
about two thirds of the total value of their product originates 
there. About four fifths (in value) of the grain that is milled is 
wheat, and most of the rest is corn. 

Illinois. In Illinois is the city of Chicago, which is the greatest 
primary grain center of the world. It is no wonder, then, that 
Illinois stands high in the milling industry. Chicago has an almost 
ideal position as an industrial center. It is at the southern end of 
Lake Michigan, its water front is wide, its harbor deep, and it has 
water connection not only with all parts of the Great Lakes, but, 
since the navigation of the St. Lawrence River has been improved, 
with all the rest of the world. In the matter of railroad advantages 
no other city surpasses Chicago. For these reasons the flour which 
is made there is easily marketed. 

Kansas. Kansas is profiting much from the westward movement 
of wheat raising and manufacturing. Between 1900 and 1905 its 
milling industry almost doubled, and in the latter year ranked sec- 
ond among the industries of the state in the value of its product. 
The mills are not concentrated in any one city or in any one part 
of the state, but there are a number of important centers, such as 
Atchison, Leavenworth, Topeka, and Wichita. 

Missouri. Missouri is also becoming an important flour-milling 
state, having come up from sixth place in 1900 to third place in 
1905. Here, too, flour milling is the second industry in importance, 
coming next to slaughtering and meat packing. St. Louis, its chief 
city, has long been recognized as a center of trade because of its 
position on the Mississippi, and to-day its railway facilities are even 
greater than the advantages offered by that great waterway. Mis- 
souri's success illustrates the fact that it is cheaper to manufacture 
wheat in or near the wheat belt, and to send the flour, rather than 
the raw product, to market. 
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Marketing 

The business of marketing the products manufactured from 
wheat, such as flour and stock feed, the former being the more 
important, has come to be a large one, and is greatly helped by 
our rapid and cheap transportation system. 

There was a time when each state produced nearly enough wheat 
to feed its own population ; but through division of labor and 
specialization, various industries have come to be centered in the 
places best suited to them. 

Benefits of exchange. For example, in New England enough 
wheat was once raised to support the small population, but when 
the population increased, and the people began to specialize in vari- 
ous lines of manufacture, the West was called upon for a large part 
of the flour used in the East. In return the East sends its manu- 
factured products to the West. 

In the same way the South has specialized in raising cotton 
and other products adapted to warmer regions ; and they use this 
cotton, either in its raw state or manufactured, to buy from the 
North the wheat that they need. 

Each person in the United States requires about five or six 
bushels of wheat a year. This means that it takes between 400,- 
000,000 and 500,000,000 bushels to supply the people of our 
country. Our annual crop is usually not far from 700,000,000 
bushels, so that we need more than half of our wheat crop for 
our own use. 

The "stream" of wheat. A while ago we saw that there was 
a sort of *' stream" of wheat which gathered in the farms, flowed 
to the local centers, next to the primary centers, then, if it was to 
go abroad, to such a port as New York, and finally across the ocean. 
But when the wheat products which are to be used in this country 
reach the primary centers, they are there turned back again into 
streams which grow smaller and smaller until they reach the thou- 
sands of persons who eat the food made from them. When the 
flour leaves the mill, that which is to be used in -this country is 
carried by railways and steamers for distribution to wholesale dealers 
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in large cities. These wholesale dealers sell it in small quantities 
to retailers ; these pass it on to their customers, some of whom 
may be bakers who run large establishments consuming many 
barrels of flour a day. Then the baker sends his team to the vari- 
ous stores, leaving at each dozens of loaves of bread. These soon 
find their way to the consumer's table, and so the wheat finally gets 
upon the plate of the person who is going to eat it. What a long 
and complex journey it has had ! 

The Indian boy. We saw that the Indian boy had no difficulty 
in knowing all about where his food came from, and how it got 
into the shape in which he ate it. He saw his mother plant and 
hoe the com ; then he watched the cornstalk grow and saw the 
ears ripen ; later, perhaps, he helped to pull the ears from the stalk 
and to husk them. He saw the grains placed in the mortar and 
ground up with a pestle, and then saw this coarse flour made 
into cakes and baked over his mother's fire. There was not one 
step in the whole process which he could not readily follow. 

The American child. But an American child would have to take 
a long journey if he wished to trace the wheat which he eats in his 
bread. Perhaps he would have to go to Dakota to see it planted, 
and if he watched the whole process of reaping and harvesting, he 
might have to ride many miles from the farmhouse where he was 
staying. Then it would be necessary to follow it to the local market, 
and next, perhaps, to Chicago and into the elevator. After that he 
might go with the wheat on a train to New York City, follow it to 
the mill, then to the wholesale establishment, then to the retail 
store, then to the bakery, and then to the small grocery where 
his family bought their bread. Finally, he would ride to his home 
on the delivery wagon, and so would arrive along with the wheat 
which he saw planted hundreds of miles away. 

This gives us some idea of the way in which civilized people are 
all dependent upon one another, because of the division of labor 
which they practice, and the system of exchange through which 
different regions are supplied with food and other products. 

Home consumption. At present the United States can produce 
more than enough wheat for its population ; but if this population 
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continues to grow, the time may come when we shall need to im- 
port the grain or the flour. It is plain, however, that every time 
there is an improvement in the methods of agriculture it helps 
people to get more food out of the same amount of ground. There 
is room for such improvement because, as we have seen, American 
methods of culture are extensive rather than intensive. By using 
the same care which the peoples of older countries give to their 
land, much more wheat can be raised than is now grown in this 
country. And so, unless it becomes more profitable for us to spe- 
cialize in something else, it is likely that for some time to come we 
shall grow a large proportion of all the wheat we need. 

Consumption of wheat in Great Britain. A large amount of 
American wheat and flour is exported. This goes mainly to Great 
Britain, though each year we are sending more and more to the Far 
East and to other countries. Great Britain has imported much wheat 
and flour since about 1850. Until then the British thought that they 
must raise their own food products, but they came to see that the 
most profitable thing to do was to specialize in manufacturing, and 
to get their food from newer and less thickly settled countries. 

Great Britain buys wheat from various countries besides the 
United States ; but if the United States should need all her own 
wheat. Great Britain would have to look for still other sources of 
supply. There need be no fear, however, about this supply, for 
Canada, Argentina, British India, and other regions have increasing 
amounts of wheat to sell. 

Review 

Human needs. We have seen, in the study of this book, that 
man needs for his comfort and happiness food, clothing, and 
shelter, but these vary so widely in different environments that 
if it were not for trade, the various peoples would show differences 
in their method of living as striking as those between the Eskimos 
and the Indians of the Far West. Owing to specialization of labor 
and the development of commerce, no group need depend upon a 
limited environment, but may have the products of other groups 
in exchange for its own. 
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Specialization of labor. This specialization of labor has brought 
about, all over the earth, the growth of great industrial regions — 
agricultural, manufacturing, and the like. Within each of these 
larger industrial regions there is a further specialization of industry, 
as shown by the different agricultural, manufacturing, and other 
sections in our own country. But division of labor goes still further, 
and within a given industry there are separate trades, such as that 
of making rubber boots and shoes. We took this example and 
studied it carefully; numerous other examples might have been 
taken from different parts of the industrial world. 

Study of foods. After we had seen how division of labor and 
trade worked out in these various ways, we next took up the study 
of food in particular. First, we looked at the distribution of food 
materials in the United States and studied maps which brought it 
out more clearly. Then we learned about the distribution of food 
materials in other important countries. And, finally, in order to 
understand more about the details of these matters, we took up 
one of the many food products, wheat, and followed it carefully 
through the many industries connected with its raising, manufac- 
ture, and transportation. 

We shall now go on to study the other two great needs of man 
— clothing and shelter. It will be necessary for the student to re- 
member all that he has learned about division of labor and trade ; 
for these do not occur in one industry alone, but everywhere through- 
out the world, in all industries and in all periods of civilization. 



PART III. CLOTHING AND CLOTHING 
MATERIALS 



CHAPTER IX 

USES AND VARIETIES OF CLOTHIHG 

Clothing for protection. At the beginning of our study we saw 
that human beings need food in order to replace the used-up cells 
of the body and keep 
it in vigorous condi- 
tion. Food also acts 
as a fuel to keep the 
body warm, and eat- 
ing is often compared 
to stoking a furnace. 
Part of the food goes 
into the production of 
fat cells, which serve 
to protect the inner 
and more vital parts 
of the body from cold. 
We must remember 
how, in the arctic re- 
gions, one of the ways 
in which animals are 

fitted to their envi- 

. , , Eskimos skinning a Seal 

ronment is by havmg 

thick layers of fat or blubber, and often densely growing fur, as a 

protection against the intense cold of the air and of the water. 

183 
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Animals are thus protected by nature, and man is likely to share 
this protection to some extent. We have seen what a round, fat 
race the Eskimos are. But fat alone would not be enough for 
human beings, and man has learned to make for his body cover- 
ings which keep out the cold winds and at the same time keep 
in the natural heat of the body. Clothes are a kind of shelter and 
keep in the heat of the body, just as the walls and roof of a house 
keep in the heat of 
the furnace. 

But clothes are 
not worn merely for 
the sake of protec- 
tion against cold, for 
we find them in some 
form in most coun- 
tries, even in the hot- 
test. Thewhite man, 
living in the tropics, 
is protected from the 
heat by the duck suit 
and the pith helmet 
which he wears. If 
his body were ex- 
PEAN NEEDS poscd to the sun, it 
Head would be blistered 

with the heat, and 
he would be in constant danger of sunstroke. Therefore he incases 
himself in the sort of clothing which keeps out the sun's heat and 
yet allows the heat of the body to escape. 

Furthermore, clothing protects the body from injury in other 
■ways. Sandals or shoes save the feet from bruises, and gloves pro- 
tect the hands. When we look at the picture of an Arab of the 
desert, we are surprised to see that he wears a turban whose folds 
almost cover his face. But this turban shelters his head from the 
sun's rays, and the folds, when they are drawn together over the face, 
protect it from the scorching sand driven by the wind of the desert. 
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A Heduuin Arab 

they wore no clothes. And ; 
called them " naked 
savages." Thus the 
adjective "naked" has 
come to be very closely 
connected with the 
word "savage." Or- 
dinarily we expect the 
savage to be more or 
less unclothed, while, 
on the other hand, we 
connect clothing with 
civilization. 

Even when people 
are accustomed to wear 
clothing, the materials 
they use, the amount 
theywear.and the style 
of their garments differ pix 



Clothing of uncivilized peoples. 
These are the practical uses of cloth- 
ing. It is clear that there are few 
parts of the earth where we should 
not find it necessary. But we know 
that a number of tribes in the world 
wear almost none, and yet seem 
to be quite comfortable. This is 
probably because they have never 
been used to clothing, and so their 
bodies are able to get along without 
it. These peoples are all uncivi- 
lized, and we generally call them 
savages. When civilized man be- 
gan to travel about the earth and 
see these savage tribes, one of the 
first things that struck him was that 
), when he described them, he usually 
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widely among different races. Some tribes use bark to make their 
garments, others use grass, and many use the skins of animals. 
Some races, like the Arabs, cover the whole body except the face 
and hands ; others, again, leave the feet and legs bare ; while 
among others the clothing is a mere apron. 

As for the nature of the garment, some tribes have close-fitting 
clothes with sleeves and trouser legs, while other tribes wrap them- 
selves in large cloths 
which could be used 
equally well for bed 
coverings, and which 
are loose and flowing. 
Among uncivilized 
races, in regions where 
the climate and other 
conditions are similar, 
the garments are few 
in number, are made 
very simply, and are 
generally of about the 
same pattern. They 
are few in number be- 
cause of the difficulty 
of making them, and 
also because a savage 
Japanese Farmers with Grass Coats does not need many 

changes of garments. 
They are simply fashioned because uncivilized tribes do not know 
enough to make them otherwise. And they are practically of the 
same pattern because the body is so constructed that covering can 
be more conveniently attached at certain parts than at others. For 
instance, the neck and the waist are the only places on the 
trunk of the body which provide a hold for belts or straps to 
sustain clothing. 

Sources of clothing materials. Another very important fact 
about clothing, as about food, is that among peoples who have 
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Fashion and Clothing 

We have now seen that clothing is used for purposes of protec- 
tion, and also for the ornamentation of the body. But there are still 
other influences which determine the amount, material, color, or 
cut of clothing. For instance, clothing differs according as it is to 
be worn by men, women, or children. Moreover, clothing is dif- 
ferent in different communities, and in different classes in the same 
community. The character of one's clothing is determined very 
largely by the fashion pre- 
vailing among the people 
about him. All these influ- 
ences might be gathered 
together under the name of 
" social influences." 

Origfn of fashions. So- 
cial influences are generally 
known as custom or fashion. 
It is sometimes possible to 
find the origin of a fashion, 
but more often this cannot 
be discovered, and all that 
we can say is that it came 
about because it served to 
distinguish the people who 
adopted it. It marked them 
out from ordinary folk, and so appealed to their vanity. Curiously 
enough, fashion, which is slavishly followed by those who wish to 
be like everybody else, usually has its beginning in a desire to be 
different from other people and thus to be made prominent. 

The fasliion in men's coats can be partly explained as the pres- 
ervation of an older form of dressing, which is no longer of any 
direct use. For instance, the lapels of the coat have a peculiar 
notch cut in them, and often just below the notch, on the left side, 
is a buttonhole. If we look for a button on the other side, corre- 
sponding to this hole, we do not find it. However, if we examine 
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former styles, we find that once upon a time such coats were ex- 
pected to button tightly around the neck, as an overcoat sometimes 
does. In those times the notches fitted together, and the button- 
hole, which is now useless, except perhaps to hold a flower, had 
a button to correspond to it. Also, on the outside of each sleeve, 
and sometimes on the back of a coat, there are buttons which are 
not only of no use, but which are often in the way. These buttons 
were once useful, because cuffs were turned over and buttoned, if 
one wished to keep them from being soiled, and coat-tails were once 
buttoned up by riders, to be out of the way. Here, then, is a fash- 
ion, the beginning of which one can trace, even if it is hard to 
understand why it should still persist. 

But it is impossible to explain in any way such a fashion as the 
wearing of enormous hats by women. It would appear that the 
milliners of Paris wished to make some kind of conspicuous, strik- 
ing product in order to attract trade, and that they hit upon this 
sort of hat. Apparently they have been successful in stirring up 
a: demand for such articles. And presently they will make some- 
thing else quite as absurd, and that will be adopted. All through 
the industrial world merchants are attempting to make something 
new and get it into fashion. No one knows where their ideas come 
from, and no one can tell what will come next. Many articles of 
clothing seem to be the product of mere whim. The inventors of 
such products spend large sums of money in advertising them, 
in the hope that they may appeal to the popular fancy. 

Power of fashion. The power of fashion is very great. It is 
useless for traders to try to sell clothes of certain colors to certain 
tribes ; for some reason the fashion among these peoples is against 
these colors, while it favors certain others very strongly. It seems 
that human communities and races, civilized and uncivilized, have 
their own peculiar rules of fashion, to some of which' they cling 
with great persistence. In civilized society, especially among the 
rich, there is frequent change, and a style becomes " old-fashioned " 
in a few months. To '*keep up with the fashion" requires con- 
siderable effort, but there are thousands who show unflagging zeal 
in the pursuit. 
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In a former paragraph we have seen that the various races of 
the earth wear different amounts of clothing, varying from little or 
none up to an amount which covers the body almost entirely. It 
is interesting to notice how the amount of clothing depends upon 
fashion, that is, upon social influences, rather than upon the degree 
of cold. In this country the amount of clothing worn depends 
upon a number of things : no woman would wear in church the 
dress which she would 
wear in a ballroom, 
although both places 
might have the same 
temperature ; and a 
man would feel foolish 
if, having had his hat 
blown off, he had to 
■ walk or ride through 
the streets bareheaded, 
while if he were some 
ofHcial, occupying the 
chief place in a proces- 
sion and holding his 
hat in his hand, he 
would not be at all un- 
comfortable. A boy 
would be miserable if 

he had to go to a party West Point Cadets 

in his bare feet, but he 

would regard it as a great hardship if, in summer at the seashore, he 
were obliged to wear shoes and stockings all the time. 

All these examples show that we feel comfortable when we are 
dressed as other people of our kind are, and uncomfortable if we 
are dressed unlike them, unless we think that what we have on is 
in some way superior and marks us as distinguished. This helps 
us to estimate the enormous power of fashion. 

Occupation and fashion. There are cerlain occupations which 
demand a particular s^le of clothing. The sailor, for instance, is 
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supposed to wear a certain kind of dress consisting in part of 
a blouse open at the neck, and trousers very wide at the ankle. 
This costume has now come to be so characteristic that if an artist 
wishes to show that the picture he is making is that of a sailor, 
he has only to give him this costume. It is interesting to notice 
that the width of the trouser legs is no longer of any particular use, 
although once they were so made, it is said, in order that their 
wearer could roll them above his knees when washing the deck. 
If an artist wishes to indi- 
cate that his picture is that of 
a college man, he may do so 
by painting a person in cap and 
gown. Or if, in England, he 
wishes to show that a man is a 
judge, he gives him an enor- 
mous wig and a certain kind • 
of robe. On the other hand, 
if he wants to draw a tramp, 
he pictures a man unkempt 
and with ragged clothes. 

There is a saying that 
" clothes make the man," which 
means that a man is estimated 

by his clothes. If a merchant 

The Sailor's Costume - . . f > i j 

is going to hire a clerk, and 

the young man who presents himself for the place has trousers and 

sleeves that are too short, and if his clothes are clumsily made 

and unpressed, he will be taken to be a rustic. If he is dressed 

in the height of fashion, with cheap jewelry and flashy clothes, the 

merchant will distinguish him at once as a boy who is not likely to 

be fond of hard work. He may say, " I have that young man's 

number," which means that he knows where to place him and 

what sort of fellow he is. This he tells in no small degree from 

the way in which the applicant dresses. 

Superstition and fashion. Superstition has had some influence 

upon the sort of garment worn by man; for instance, there are 
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savage peoples who think that it is unlucky to wear good clothes 
after a death has occurred in the family, for they fancy that the 
spirit of the dead person will be offended if he sees his friends wear- 
ing bright-colored clothing, and that he may do them some harm. 
With most races the clothes of mourning have usually been of dull 
colors, and ornamentation has been absent. In the civilized world 
to-day the wearing of "mourning," which is generally recognized 
as a proper mark of respect to the memory of a near relative, 



Mourning Hat of Korea 

illustrates the force and permanence of social customs. Its con- 
tinued use is often due to the fact that it serves as a protection 
against innocent but inappropriate jests and questions on the part 
of those who may not know of the bereavement. 

Rel^on and fashion. Religion too has had something to do 
with the fashion of clothing. The clothing worn by a clergyman 
is often different from that of other people ; and what he wears 
during the service or on Sunday may be quite unlike his ordinary 
or week-day clothes. There are certain communities, like the 
Shakers, which have a style of clothing of their own ; and we can 
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find other illustrations in the uniform of the Salvation Army, and 
in the familiar dress of the clergy of several religious denomina- 
tions. In former days, especially, the Quaker costume was markedly 
different from the prevailing styles. 

Fashion and trade. We have talked atout fashion a great deal, 
but not more than is necessary in order to understand the clothing 
business ; for there is probably no other trade in which dealers have 
to think of fashion so constantly as in that of selling coverings for 



The Oilcloth Raincoats 

the body. A dealer in clothing who pays no attention to fashion 
is sure to lose money and fail. 

Fashion is so important that man's need for clothing is not 
simply the need of protection for his body. But protection is the 
most important need, because without it, in many cases, death 
would result. If a man is cold enough, he will be so glad to get 
warm clothing that he will not care what it looks like. If the need 
for protection is very great, it drives out the desire for ornamenta- 
tion and the wish to be " in style." 
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There was once played a great game of football on a day when 
the sleet and rain came down in sheets. The morning had been 
fair, and so few people had provided themselves with protection 
from the weather. When nearly all the ulsters and raincoats in 
the town had been bought up, there still were hundreds of people 
who were eager to get any sort of protection, no matter how it 
looked. Some of them bought large sheets of oilcloth, cut a hole 
in the center, and thrust the head through, thus making them- 
selves raincoats which were quite as effective as any that were 
in style. The football stands were a bright mass of color, for the 
oilcloth was of brilliant hues. These people, in their great desire to 
keep dry, did not think much about ornament or style, but we can 
be very sure that none of them wore the oilcloth coats afterwards, 
on ordinary occasions. At another time they would have been 
ashamed to wear that which had protected them so well. It may 
even be questioned whether a single person, apart from the stu- 
dents, among those who wore the gay coats, would not have preferred 
a thorough drenching to being the only spectator in such array. 

Summary. We have seen, then, that all civilized people clothe 
themselves, and that the amount of material and the nature of 
the clothing are very different in different places ; and that where 
there is no trade, garments are simple, few in number, very much 
alike in construction and pattern, and are made from the materials 
furnished by the environment. 

But a change of environment makes a change in clothing. 
Climate is one of the great factors of environment, and in different 
climates clothing must differ greatly. The clothing of the tropics 
is very different from that of the colder regions, and the clothing 
of summer from that of winter. 

But clothing is also used as ornament. The lower races orna- 
ment the body in various crude ways, while more civilized peoples 
spend much time and money in manufacturing and using a great 
variety of materials, colors, and weaves of clothing, as well as or- 
naments of all kinds which have no protective value. This orna- 
mentation is due first of all to vanity, but later it is determined by 
good taste and a love of the beautiful. 
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Finally, we saw that there were many social influences brought 
to bear upon clothing, and that fashion decides very largely what 
clothing shall be, in amount, material, color, and cut. 

The subject of clothing, then, is not so simple as one might 
think at first sight. The study of clothing materials and manufac- 
ture is also less simple than it appears. We shall now learn about 
the materials used in the making of clothing, about their prepara- 
tion and manufacture, and then about their transportation and sale. 



CHAPTER X 

HATERIALS USED IN HAKINO CXOTHINO 

Materials of Plant Origin 

Fiber-yielding materials. We must look to the plant and animal 
world for clothing materials, since there are scarcely any mineral 



substances which could be so used. Among the fiber-yielding 
plants cotton is by far the most important. This we shall study 
more carefully later. 
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Flax. Another important fiber is that of flax, from which linen 
is made. Like all other plants, flax was first cultivated for food 
material, this being found in the seed. The seed is still used for 
the making of oil and for other purposes ; but the most valuable 
part of the plant is now the stalk, for within it are to be found a 
number of fibers which are separated from the useless part by a 
process known as " retting," are then cleaned, and are finally spun 
and woven to make a fabric. 

In order to get good fiber a 
great deal of hand labor is required, 
and so flax is not largely cultivated 
for fiber in this country. Americans 
will not take the time and pains 
necessary for this, when there are 
other occupations which can be car- 
ried on by the use of machinery, 
and which pay as well or better. It 
is not practicable to harvest from 
a single crop both seeds of high 
quality and stems containing a good 
fiber ; and so, the world over, flax 
is raised either for one purpose or 
the other, but seldom for both, 
c«,ri»rrfTh.thiWdpKt.M>,«>.n,. European Russia far surpasses all 
Bamboo G.ove in Japan ^^^^^ countries in quantity of fiber 

produced, raising about seven tenths of the world's annual output. 
Hemp. Hemp is another vegetable product originally valuable 
for its seed, but now grown for fiber. It is much rougher and 
coarser than flax, and is used in making such things as bags, bur- 
laps, and ropes. It is raised chiefly in Russia. The hemp which is 
grown in the United States is raised for its fiber, for, being coarser 
and rougher in its nature than flax, it can be treated by machine 
methods without so much loss. 

Ramie. There are a number of grasses which are of great use 
to man ; in fact, it might be sard that wheat, oats, rice, and bamboo 
are really overgrown grasses, and the same is true of flax and hemp. 
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China grass, or "ramie," is produced chiefly in eastern Asia, 
though India and the Mediterranean countries have taken up its 
culture. It is suitable for making fine, sitky underclothing, and 
mixes well with wool 
and cotton ; it is use- 
ful in a coarser state 
for cordage and nets. 
Jate. The fiber in 
the lower part of the 
stalk of this plant is 
very coarse, and is 
used to make cheap 
paper, twine, and bag- 
ging; the rest of the 
fiber, which is finer, 
more glossy, and 
more easily spun, 
can be used to make finer products, such as better twines, grain 
sacks, cotton-bale coverings, and rugs. Fabrics made of Jute soon 
lose their usefulness 
when exposed to 
moisture, which dis- 
solves the materials 
holding the cells of 
the fiber together. 

SIsaL Sisal (se-saV), 
or henequen, is raised 
chiefly in Yucatan, 
and, to a less degree, 
in the West Indies 

and in Hawaii, It is spinning Istle by Hand 

a harsher and stiffer 

fiber than hemp, and is not so strong. Salt water is destructive to 
cordage made from sisal, and so it is used more c-ommonly in mak- 
ing twine, sacking, and brushes ; with the exception of cotton, sisal 
is probably the plant fiber most widely used in the United States. 
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Plant fibers of less importance, such as **istle," are sometimes 
used as material for clothing and house furnishing. 

An exception. As a rule, clothing material of vegetable origin 
is made from fiber of some sort, but there is a notable exception. 
One of the most useful of all plant materials is caoutchouc, or India 
rubber. But while it is possible to use rubber alone, as a matter of 
fact the gum is usually combined with fiber of some sort in the 
making of clothing materials. We have already studied about this 
product, in speaking of the manufacture of rubber boots and shoes. 

Materials of Animal Origin 

Leather. Perhaps the first material from the animal world to be 
used as clothing was the skin of a slain beast. For a time skins 
were used whole, with the hair or wool on them, much as they 
came from the animals, but now they are treated in a great number 
of ways. The chief product of the actual skins is leather, which is 
the tanned hide of the animal. Cattle, sheep, goats, horses, and 
swine yield the greater part of the leather of commerce, but we 
have, in addition to the skins of these, the hides of dogs, deer, 
chamois, alligators, and other beasts. 

From cattle. Leather for footwear comes chiefly from the hides 
of cattle. In this country, cattle are raised more for meat than for 
hides, but in Argentina, where the better breeds have not yet been 
introduced, hides form an important article for export. From the 
long-legged, rougher, and tougher variety of cattle which range 
over the pampas, the sort of hide which is most durable is obtained. 
Calfskin is much used in the making of footwear, being more 
delicate and pliable than the skins of the older animals. 

From sheep. The skin of sheep is much more delicate than that 
of cattle, and was once used as writing material. Even now docu- 
ments like diplomas are frequently printed or written on parchment 
made from sheepskin, and often a diploma is referred to as a 
" sheepskin." Such skin is also used for the manufacture of gloves 
and other delicate articles. Many old books are bound in sheep- 
skin, and to-day it is sometimes used to imitate morocco binding. 
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From goats. Goatskins have long been used in the East for 
holding liquids, and they are still used for carrying water in 
Palestine, and for churning milk among the Bedouin Arabs, But 
generally now they are prepared for uses similar to those of sheep- 
skin. Morocco leather was originally made from goatskins, and 
has always been greatly prized for its fine, soft quality. 



Hide Cattle (Argentina) 

From other animals. Leather is made from horsehide also and 
from the skins of swine. Pigskin is tough as well as pliable ; it is 
used for footwear to some extent, and also for covering such articles 
as footballs. Pigskins too are used for holding liquids. 

Fur. At first, when the skin of an animal was used for clothing, 
the hair was allowed to remain. Fur-bearing animals live in the 
colder regions of the world, and so the man who stripped the 
animals of their skins needed the protection of the wool or hair 
on the hide as much as they themselves did. In many parts of the 
world furs belong to ornamental dress. 
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Furs are of many 
varieties, ranging all 
the way from the 
very costly down to " 
those which are very 
cheap, A number of 
the arctic animals, 
such as the arctic 
fox, mink, sable, sea 
otter, ermine, and 
seal, provide furs of 
great beauty. These 
c™rM.y<,(TK,Phiw,„B^Mu«,.n,. furs are also costly, 
TER because the animals 

have been hunted 
until they are now scarce. At one time, in this country, beaver 
skins were collected in large numbers and were in such com- 
mon demand that they were used as money ; to-day beaver is an 
expensive fur. We 
have already seen 
with what care sev- 
eral of the govern- 
ments of the world 
are preserving the 
seal herds of the 
Pribilof Islands, 

In addition to 
these more costly 
furs, there are others 
which either are, or 
have recently been, 
rather inexpensive. 

Buffalo robes were 

^ ^ KUR Seals 

very common twenty- 
five years ago, and were still more common in earlier times, before 
the herds of buffalo had been reduced to such small numbers. 
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In this country to-day furs are obtained from animals which were 
at one time regarded as of small importance, such as.the muskrat 
and the skunk. 

Persian lambskin, the wool of which curls tightly in little knots, 
is a favorite fur of the present time. Also, in recent years, the skins 
of very young horses and ponies have been used. The skins of 
gray squirrels are used frequently, and even those of cats. In fact, 



there is scarcely an animal that bears fur of any use or beau^ 
which has not been stripped of its skin in order to gratify the 
need for protection or the desire for ornament of men and women. 
The fur of the ermine has long been connected with royalty ; out 
of it the coronation robes of kings have so frequently been made 
tha^ somdames we speak of "putting on the ermine" when we 
mean becoming a king^ 

These furs are very likely to be damaged by moths, and there- 
fore have to be preserved with great care. Any garment made of 
animal Bber or skin attracts moths and other destroyers, and a 
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number of substances, such as 
moth balls, have been prepared 
to protect furs and woolens. 
The most effective of all meth- 
ods has been to store furs, 
when they are not in use, 
in refrigerated rooms ; these 
rooms, maintained by the big 
department stores in all large 
cities, are reduced to a tem- 
perature which is so low that 
the moths cannot breed. 

In general it may be said 

that the finest furs come from 

the coldest regions, and that 

thereare few of thehighest value 

outside the frigid zone or the 

■ ■* ^""^ "* "" ^^""*^ colder parts of the temperate 

zone. This is because in the warmer zones the animals do not 

need such protection, while in the colder regions they could not 

live without the fur, which keeps them warm. 



Fur-Storage Vaults k 
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Wool and hair. 

Wool is the name 

we give to a kind of 

tightly curling hair 

growing chiefly upon 

the bodies of sheep. 

The hairs of a sheep 

are flattened, and 

so they cur! like a 

shaving; whereas if 

the hair is round 

or nearly so, it is 

straight like a cat's 
Merino Skeep , . , 

whiskers. 

From skeep. The wool of sheep is the most important of all 
animal fibers, for from it is made much of the clothing of man- 
kind. It is spun and woven into cloth in the same way as are 
vegetable fibers such 
as cotton and flax. 

The most valuable 
variety of sheep for 
wool is the merino, 
which was imported 
into this country 
from Spain in large 
numbers in i8io. 
The skin of the 
merino sheep does 
not fit its body very 
closely, but hangs in 
folds, like the over- 
coat of a targe man , ,. ""'.'Tier W '" 
on a small one. The 

number of square inches of skin upon which wool can grow is 
therefore very large. The number of hairs too that grow upon 
each square inch is very great ; the old German sheep is said to 
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have had 5500 hairs to the square inch, whereas the best merino 
breeds have 48,000. This means not only that the wool is dense, 
but that the strands or fibers are very fine. 

From goats. The hair of goats is woven into cloth of various 
kinds, which is coarser than that made from the wool of sheep. 
The most important breed of goat is the Angora, and from its hair 
the fabric known as mohair is manufactured. In South America 
there is a camel-like animal called the alpaca, whose hair is used 
to make goods of a 
fine quali^. 

Front camels. The 
hair of the camel also 
is used in the countries 
where that animal 
lives, and is manufac- 
tured into fabrics of 
various sorts, espe- 
cially shawls, which 
are exported to other 
countries. Camel's 
hair is used for the 
best paintbrushes, while the stiffer hair of badgers or swine is 
employed for shaving brushes and such other articles as require 
a less delicate material. 

From other animals. Besides the animals which we have men- 
tioned, there are others which furnish hair for various purposes. 
Sofas used to be covered with woven horsehair, which has a very 
smooth and shiny surface and is still regarded with favor as 
a durable material. Cow's hair is used for a number of pur- 
poses, especially for stufliing cushions and mattresses, or to make 
felt. The bristles of swine serve to make hairbrushes, blacking 
brushes, and the like. 

Silk. Another animal fiber commonly used is silk. We have 
already learned that this fiber is produced by silkworms to form 
their cocoons. It is thin and delicate, and a number of the fibers 
have to be spun or twisted together to make a thread. A great 
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deal of hand labor is necessary in connection with the manufacture 
of silk, especially silk of fine quality, and so in this country we 
have, in the past, given more attention to the coarser and stiflfer 
varieties, and have imported the best handmade silks from coun- 
tries like China, where hand labor is less expensive. 

Any fiber which is not too delicate can be spun into a thread 
and then woven into a fabric. There have even been experiments 
made in producing spider silk. The strands were drawn from the 
spiders, and the fine fibers having been made into a sort of thread, 
were woven into a gossamer fabric. It has also been possible to 
use very thin strands of .glass to make curiosities in the line of 
weaving. 

Preparation of Materials 

Processes of preparation. The preparation of clothing from any 
of these raw materials consists (i) in collecting or growing them, 
(2) in manufacturing them, and (3) in selling or marketing them. 
And, of course, they have to be transported from the place where 
they are made to the market. These processes will come out very 
clearly when we come to study, in the next section, one particular 
material, cotton. We shall then see what happens to the cotton 
from the time it is planted until it reaches the person who is going 
to wear it in the form of clothing. 

If we go over the list of clothing materials which we have just 
made, we shall see that several of them demand certain peculiar 
forms of treatment. Let us take flax and hemp, among vegetable 
fibers, as examples. 

Flax. The greatest care has to be taken in raising flax in order 
that nothing shall happen to break or bruise the fiber, or to make 
it coarse and rough. The plant has to be hoed and cultivated in 
the most careful manner, the weeding generally being done by 
people who crawl between the plants on their hands and knees, 
and who do their best not to bend the stalks or otherwise injure 
the flax. When the harvest comes the stalks have to be pulled up 
with great care, or cut near the ground in order to save as much 
of the fiber as possible. After the harvest the stalks must be retted, 
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or soaked in tepid water. This is often done in small ponds. Men 
have to wade in with forks and lift out the stalks very carefully, so 
that no harm shall come to them. After this, the fibers must be 
separated and cleaned before they are ready to be made into cloth. 
Hemp. The same is true of hemp except, that being coarser 
and less valuable, it demands less care. In this country flax and 
hemp have been harvested by machines, which have so damaged the 
plant that fiber good enough for making fine cloth could not be ob- 
tained. In fact, much of the material which, with greater care, might 
have been made into cloth has been used as bedding for animals. 
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WooL When we consider wool we find that there are many 
processes connected with its manufacture. First of all, in raising 
the animals it is important that there shall be no dense undergrowth 
to tear the wool while it is on the sheep. This is one of the reasons 
why sheep growing prospers better in a dry country where grass 
flourishes, than in a place where there is much other vegetation. 

When the wool is of suflicient length, it must be sheared from 
the sheep's body. This was formerly done by hand with a large 
pair of shears, but it is now accomplished largely by the use of 
machinery ; clippers driven by electric power or steam are passed 
over the bodies of the sheep and clear off the wool rapidly and neatly. 
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The wool, as it comes from the body of the sheep, is full of im- 
purities and contains more or less grease. These substances have 
to be removed by " scouring," which greatly lessens the weight of 
the wool. There are many other processes connected with wool 
production before the product reaches the mill, but once in the 
mill, the method of manufac- 
ture is similar to that of cotton, 
which we shall study later. 

Mixtures. In many cases 
different kinds of raw material 
enter into the manufacture of 
a single fabric. For instance, 
wool and cotton are frequently 
mingled, and ramie mixes well 
with either substance, giving 
the product a silky finish. 
Various cheaper fibers are fre- 
quently interwoven with silk ; 
rubber is mixed with other 
goods in order to make them 
waterproof ; and adulterations 
of all sorts, whereby a cheaper 
material is put in with one 
which is more expensive, are 
practiced. 

Marketing. The marketing sheaflng sheei- bv Machinery 
of all these clothing materials 

makes an important branch of business. Furs, for instance, after 
being treated near the place where they are taken, are shipped to 
the more civilized parts of the world, when they are worked over still 
further. Then they go to the wholesale houses, from which they 
are distributed to the retail dealers, and so finally reach the persons 
who are going to wear them. Silk may come into one of the Euro- 
pean countries or into the United States as raw material ; then it 
is taken to silk mills, where it is made into cloth or ribbons, which 
soon find their way, like other fabrics, to the market. 



CHAPTER XI 

COTTON — ITS DISTRIBUTION AND CULTURE 

The use of cotton. Cotton is by far the most important material 
used by man for purposes of clothing. This has not always been 
the case, for such an expensive material as linen was once demanded 
for many purposes for which cotton is now used. The chief clothing 
material displaced by cotton has been wool. In order to compete 
with wool, processes have been developed by which cotton can be 
so treated as to resemble wool ; flannelette, for example, is said to 
be made wholly from cotton. 

Civilized man has made far more use of cotton than did his 
uncivilized brothers. Yet even uncivilized races, who have lived 
where cotton was grown, have long made many kinds of clothing 
from its fiber, which they have learned to weave in a crude fashion. 

The Cotton Regions of the World 

Wide distribution. By looking at the map which shows the 
cotton-producing regions of the world, we see that cotton is found 
at the present day widely scattered over the earth, between about 
40° north and 30° south latitude. The plant was not native to all 
regions of this wide belt, and in many places was not known until 
it was brought in from elsewhere. 

One variety of cotton was native to the New World, but we can- 
not tell exactly where in the Americas it originated. When 
Columbus first saw the Indians, they knew about the cotton fiber 
and probably had known about it for a long time, because the plant 
was cultivated throughout most of the country — from New Mexico 
to Brazil, north and south, and from the West Indies to Peru, east 
and west. 
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The kind of cotton that is grown chiefly in this country is what 
is known as ** American upland" cotton. This variety was prob- 
ably native to India, and it is said that Alexander the Great brought 
it to the countries of Europe bordering on the Mediterranean. 
Alexander the Great made his conquests more than three hun- 
dred years before the birth of Christ. 

But even though cotton is now grown in many countries, most 
of that used by the chief commercial peoples is grown in a few 
countries. These are, above all, the United States, India, and 
Egypt. China raises a great deal of cotton, but this does not 

enter much into the commerce of the 
world, because it is used at home by the 
people themselves. Again, Russia raises 
cotton in Turkestan and Transcaucasia, 
and both Russia and China have recently 
come to surpass Brazil in the amount of 
raw cotton furnished to the cotton mills. 
In 1909 the United States supplied 
almost three fifths and British India more 
than one fifth of the world's mill cotton ; 
then came Egypt with about 5^ per cent, 
Russia with about 4^ per cent, China 
with about 3^ per cent, and Brazil with a 
little over 2 per cent. All other countries together furnished only 
about 3 per cent. These figures show that in 1909 the United 
States, British India, and Egypt furnished nearly nine tenths of 
the whole supply ; for a long time the United States alone has 
produced nearly two thirds of the world's cotton. When, therefore, 
we study the subject of cotton, we are learning about one of the 
^products in which our country leads the world. 

The United States. The map on page 66 shows the cotton- 
growing areas of the United States, and the diagram at the right 
of that map gives the percentage of cotton raised in each cotton- 
growing state in the year 1908. 

During the last century the cotton belt has gradually increased. 
In the eighteenth century the only places where much cotton was 
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grown were North Carolina, South Carolina, and Virginia. But when 
die cotton gin and other machines were invented, they gave a great 
stimulus to cotton growing. Production moved farther west and 
south, so that, about 1850, the center of cotton growing lay in 
Alabama. Later, cotton came to be grown stitl farther west, until, 
in 1908, Texas alone was raising over a quarter of our cotton. 



Nepal Women 

The real " cotton belt " is about 1450 miles long from east to 
west and about 500 miles in width, and includes all the Southern 
states from North Carolina to Texas. These are North Carolina, 
South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, 
Arkansas, Texas, and Oklahoma ; also parts of Tennessee and of 
a few other states. 

We must not imagine that all the cultivated ground in this region 
yields cotton. There are nearly 450,000,000 acres in the cotton 
' belt, but only about one acre in seventeen yields cotton. It is true. 
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however, that although com and other plants which can be grown 
in warm regions are raised in great quantities, the chief source of 
agricultural wealth in the South is the cotton crop. 

India. For a long time India produced large quantities of cot- 
ton — far more, indeed, than any other country. India produces 




Cotton-Growing Regions of India 

Other fibers, such as jute, but cotton is widely cultivated, and 
probably it has been grown longer here than anywhere else in 
the world. It is the most valuable export, although the needs 
of the vast Indian population demand that a large part of the 
crop shall be used at home. Not only is the climate in India so 
warm, but the standard of living is so low that, for the masses of 
the people, cotton clothing answers every purpose. 
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Since the introduction of modem methods of manufacturing 
cotton, a great cotton industry has grown up in India. The first 
mill was established near Bombay about 1850. There were many 
difficulties in the way of developing this industry, the chief one 
being that the only labor which was available, while cheap, was not 
very intelligent or effective. Yet there are at the present time 
over 200 mills in India, with more than 5,500,000 spindles and 
60,000 looms. 

The fiber is grown in many parts of India, notably in Bombay, 
Berar, and in other parts of the Dekkan. The Dekkan is a trian- 
gular plateau from two thousand to three thousand feet high, lying 
between the parallels of 8° and 25° north latitude. Indian cotton 
is of poor quality because the fibers are very short ; and the yield 
per acre, owing to the crude methods applied, is very small. 

Egypt. Egypt produces more cotton than any other country in 
Africa, and ranks third in the amount supplied to the world. It has 
been said that cotton is the *' backbone " of Egyptian agriculture. 
It certainly is the crop that brings the most money to the owners 
of the soil. Cotton is raised mainly in the delta of the Nile, and 
in the irrigated districts of middle Egypt, where, as we shall see, 
an enormous amount of labor and money has been expended to 
increase production. Egyptian cotton is of good quality and finds 
a ready market in England and elsewhere. 

Brazil. The cotton fields of Brazil are found in the tropical dis- 
tricts of the Atlantic seaboard and in parts of the interior of the 
country. More or less cotton is also raised in Peru. The name 
" Peruvian cotton *' is often applied to that which grows in both of 
these countries. That cotton has been raised and manufactured in 
Peru for a long time is shown by the fact that cotton cloth has 
been found in very ancient Peruvian tombs. 

When South American cotton is imported into this country, it 
is used chiefly for mixing with wool. It has formed an export of 
Brazil for a century or more, but has fallen off in recent years, 
because, with the growth of industries of all kinds in that country, 
cotton manufacture has increased, and the Brazilians use more of 
their raw material at home. 
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The Nature and Varieties of Cotton 

The cotton plant. The cotton plant belongs to a family of plants 
known as the mallow ; the common wild mallow and the garden 
hollyhock are near relatives of the cotton. 

The seed. Before the cotton plant was domesticated, that is, 
before mankind began to cultivate it, it was probably a perennial. 
By this we mean that when the seed had once been sown, the plant 
would continue to grow season after season without the planting 
of more seed every year. But now the best results seem to be 
obtained by cultivating the plant as an annual ; that is, the seed is 
sown at the beginning of 
the season, and when the 
plant has blossomed and its 
seeds are ripe, it is pulled 
up. The cotton crop is often 
seriously damaged by the 
operations of the boll wee- 
vil, and an energetic cam- 
paign against this pest is 
now in progress. 

The plant. The plants 
which bear the cotton fiber 
differ greatly in height; 
some are mere herbs, others are like shrubs, and still others are 
small trees. 

The difference in size of the plants is not of much importance, 
because the principal product is the fiber taken from the pods. 
For this reason the cotton plant is cultivated not for size but for 
fiber. In almost all cases where cotton is cultivated it is found 
as a low shrub. From a distance a cotton field before harvest time 
looks like a nursery of tiny maple trees ; later the little bushes are 
sprinkled with flecks of white, as if a sudden snowstorm had sur- 
prised them. Closer examination shows the cotton "lint," which 
clings tightly to the seeds of the plant, and which is now bursting 
out of the green pod or " boll." 




The Boll Weevil (i 
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The fiber. The cotton of commerce is a short fiber from half 
an inch to two and one half inches in length. The fibers, as shown 
in the picture, are found attached to and surrounding the seeds of 
the plant. A boll, before it bursts open, looks a little like a water- 
lily bud ; the seeds are about the size of small peas, and are com- 
monly brown or black. Some of the bolls are small, some are 
large ; if we take those of medium size, the fiber from about seventy- 
five of them would be required to make a pound of raw cotton. 



Cotton Bolls (slightly reduced) 

If we should look at one of these tiny fibers under the micro- 
scope, we should find that it has the appearance of a fire hose which 
has no water in it, and which is flattened and somewhat twisted. 
It is because the fibers are flat and roughened that they cling 
together closely and do not slip on each other, as horsehairs or 
wires would. Thus, even though they are very short, they can be 
so joined as to make a strong thread. Of course, if they were 
easily pulled apart when twisted into thread, it would be impossible 
to use them to make cloth. But the litde twists and spirals hook 
into each other and hold tight. 

Varieties of cotton. From a practical standpoint — that is, as 
the producer and the manufacturer look at it — there are five types 
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of raw cotton. These are American upland, sea-island, Egyptian, 
Indian, and Peruvian. There are other kinds, but they are of less 
importance. It should be remembered that man has been able to 
improve the types of cotton, as he has improved other plants, by 
breeding and crossing the varieties. 

American inland cottim. This is the kind that is commordy 
grown at the present day in the United States. Consequently, it is 
the variety that appears to the greatest extent in the world's cot- 
ton trade. This variety was not native to America, but is sup- 
posed to have come here from Europe, and to Europe from Asia. 



Cotton Wool 

Fibers of cotton and wool, gteally magnilied 

Upland cotton is now grown in other countries than the United 
States, as India and Persia. It is also grown in our island posses- 
sion, Porto Rico. It has a fiber of medium length, that is, longer 
than that of Indian or Brazilian cotton, but shorter and coarser 
than that of the sea-isiand variety. 

Sea-island cotton. This is the best type of cotton, from the 
standpoint of trade, to be found anywhere in the world. Its fiber 
surpasses that of all other varieties in length and fineness, which 
accounts for its value. 

This plant was a native of the New World and is sometimes 
called " Barbados cotton," but we do not know just where it grew 
wild before it was cultivated. Some writers say in Mexico, others 
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in the West Indies. The veiy best of this cotton is grown on the 
sea islands along the coast of South Carolina, but much of it is 
raised on the mainland, in Georgia and Florida. 

Compared with other varieties, only a little sea-island cotton is 
grown. For many years the average annual production was under 
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a thousand bales ; that is, less than a hundredth of the total cot- 
ton crop of the United Slates. In an ordinary year Georgia pro- 
duces about 50,000 balesof sea-island cotton; Florida, 33,000; and 
South Carolina, 11,000. Sea-island cotton is so highly prized by 
cotton manufacturers abroad that a large part of our crop is exported. 



234 COMMERCIAL AND INDUSTRIAL GEOGRAPHY 

Egyptian cotton. The cotton plant has been grown in Egypt 
a long time, but what is now called Egyptian cotton is not native 
there. It was introduced into that country about 1820, and is gen- 
erally believed to have been derived from the sea-island type of 
our country. In commercial value Egyptian cotton stands midway 
between sea-island and the best American upland. It is of great 
use in the manufacture of hosiery and mercerized goods. We 
import Egyptian cotton to the value of J>io,o<X),ooo every year. 

Indian cotton. This type is a native of southern Asia. The 
bolls are small and nearly round, and the fibers are coarse and 
short, ranging from a half inch to an inch in length. It is not so 
good as American upland cotton, and is used for coarse yams and 
for mixing with other varieties of fiber. 

Peruvian cotton. This type is often called " kidney " cotton be- 
cause the seeds in each of the three divisions of the boll stick 
together in a mass which looks like a kidney. The fiber is not 
very good, and varies greatly in color, ranging from white to brown. 
In some cases it looks like wool. We import some of it into this 
country and use it chiefly for mixing with wool. 

The Cultivation of Cotton 

Climatic conditions. Temperature, We have already shown that 
cotton is a warm-climate crop, grown widely between 40° north and 
30° south latitude. But, within this area, the question as to whether 
cotton can be produced in paying quantities depends upon various 
factors of climate, such as temperature, rainfall, and sunshine. The 
cotton plant is not a hardy one. It is very sensitive to frost. Its 
growing season is long, and there must be a warm, even tempera- 
ture during this period. A few days of cold will make the plant 
** fruit" too early. As it approaches maturity it is better to have 
cooler weather, because this will bring about fruiting and ripening at 
the proper season. About one hundred twenty-five days elapse 
between the time of planting and the opening of the first boll. 

Where the climate suits the cotton plant best, there is an increase 
of temperature day by day from planting time on through July and 
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even into August. Then the heat begins to decline, so that there 
are really two periods of temperature in the life of the cotton plant. 
If it is not in full growth during the hotter period, as it should 
be, and encounters sudden changes of weather, its development 
may be checked. Anything which tends to ripen and open the 
pods prematurely is bad for the crop. 

Frosts are the great danger. For the best production, killing 
frosts should not come later than the first of April, nor earlier than 
the first of November, and if the interval between killing frosts 
can be longer, so much the better. In the northern regions of 
the cotton belt killing frosts are liable to come as late as the 
fifteenth of April and as early as the middle of October, and so 
successful cotton culture must come between these dates. 

Sunshine. It takes from six to seven months to raise a good 
crop of cotton, and plenty of bright sunshine seems to be almost 
necessary to produce fiber of first-class quality. Thus the plant 
cannot be grown successfully in a region where there are many 
cloudy days every month. 

Rainfall. In order to produce cotton successfully, the rainfall 
must be plentiful during the growing season. And it is unfortunate 
if the rains come all at one time ; they should be pretty evenly 
distributed. But cotton requires dry weather during the ripening 
period ; and when it is being picked, the fiber is likely to be 
injured if there are heavy rains or long-continued periods of 
dampness. 

The cotton planter finds that certain conditions bring about 
results that are easily foretold. If the season is dry, there will be 
a small crop ; but if it is very wet, while there will be a large crop, 
its quality will not be good. 

Soils. If the climate is favorable, it is possible to grow good 
cotton upon a great variety of soils. However, the character of the 
soil seems to have an influence upon the nature of the fiber. Sandy 
soils are likely to give the smallest yield, but they will usually give 
some return, even though it is a small one, in seasons when the 
climate has been somewhat unfavorable. A soil containing silty 
clay is apparently the best for cotton production. 
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In the United States the best regions are found along the 
" bottoms " of the Mississippi. These are strips of land on the left 
or eastern bank of this river, which are at times inundated. Again, 
there is the " black belt " of Alabama, which runs across the state 
from east to west and is an excellent place for producing cotton. 



Flooded Bottom Lands 

Most of the sea-island cotton is grown on soil known as 
" Norfolk fine sand," which differs in some degree from that upon 
which the best types of upland cotton are grown. 

Upland cotton seems to grow very well where the soil is rich in 
lime. The cotton which is grown on some soils is more likely to 
be diseased or to be attacked by insects than that which is grown 
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elsewhere. It is hard to explain why this is so ; it is simply known 
as a matter of experience. 

Planting, It is common in this country to practice bedding or 
ridging the land before planting the cotton seed. The distance 
between rows is from three to five feet, and if the soil is very 
fertile, the distance should be greater. As a general rule, fertilizers 
are put in the furrow before ridging takes place. The seed is put 
into the beds by a machine drawn by a horse or a mule. In southern 
Texas planting begins the latter part of February, while in the 
Carolinas it is not completed before the middle of May. The plants 
come up in from four to ten days, and cultivation, either by means 
of a hoe or a cultivator, begins soon after this. 

Fettilizers, The use of fertilizers in cotton growing has come 
to be regarded as necessary, and it is fair to say that the cotton grow- 
ers are well paid for using them freely. The reason why it is so neces- 
sary to use fertilizers in the growing of this crop is that the cotton 
robs the soil of important chemicals, which are really plant foods. 
The plant needs more food to produce its seeds than it does for 
its fiber. It is said that the chemical elements needed for the 
cottonseed in one crop would suffice for the fiber of ten crops. 
However, much of the cottonseed returns to the ground in the 
form of fertilizer. 

Cottonseed oil is pressed from the cottonseed ; what is left is called 
cottonseed cake. This cake is a very excellent and cheap fertiHzer; 
it can be used as manure by applying it directly to the ground or it 
can be fed to animals that are kept in cotton fields. It is an especially 
rich and nutritious food for stock, causing cattle to fatten rapidly. 

Cultiyation in India. The region in India where cotton is grown 
chiefly for export is in that part of the Dekkan which lies behind or 
to the east of the western Ghats. Here the rainfall is rather scanty 
because the moisture-bearing clouds are cut off by the mountains. 
In other parts of the country where cotton is grown, the rainfall 
is even scantier, so that there are large areas in the cotton belt of 
India where the fields have to be irrigated (see map on p. 228). 

It is said that the principal places where cotton is raised in 
India have a temperature during the growing season which differs 
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considerably from that of the cotton belt of the United States. 
For example, there is less bright sunshiny weather, and it is warmer 
during the early part of the growing season than in the latter part. 
Such facts may help to explain why the fiber grown in India is 
poorer than that of our Southern states. 

The soil on the high table-land region of India is of excellent 
quality, especially for growing cotton, and is often spoken of as the 
** black cotton soil." We are told that it is so rich as to have yielded 
good crops for many centuries without fertilization. It contains a 
good deal of lime, which, as we have seen, is favorable for cotton 
growing. But the really important point regarding the soil is this : 
it has a wonderful capacity for holding moisture, becoming very 
muddy when it rains, but retaining the water so that it does not 
sink deep into the ground. 

Cultivation in Egypt. Egyptian cotton is grown in middle 
Egypt, where the land can be irrigated during the growing season, 
and it is also raised in the delta of the Nile. Irrigation has been 
practiced in middle Egypt since very ancient times, but all that 
centuries of effort have accomplished does not compare with what 
the English have done within the last twenty years. 

The whole life of Egypt depends upon the Nile River, which 
periodically overflows its banks and deposits silt upon the land. 
The Nile practically flows through the desert, but the soil of the 
desert, though very dry, is of good quality, and all that it needs is 
water. Therefore, when the river has been dammed up during the 
period of overflow and the waters have spread widely, a large 
amount of land has been made fit for cultivation. For almost a 
hundred years great efforts have been made to increase this area. 

A dam was finished in 1861, and although it was a poor affair, 
the outcome of its erection was that the cotton crop in 1884 was 
over five times as large as it had been in 1861. Still more atten- 
tion was then given to irrigation, and the crop between 1884 
and 1889 was almost doubled. Since then, waterworks to cost 
about $i2S,ooo,o<X) have been in the process of building, and 
a great dam at Assuan, a mile and a quarter long and about one 
hundred feet thick at the base, was completed in 1902. This 
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dam raised the water level above it almost seventy feet, and formed 
a reservoir which holds water enough to furnish a year's full supply 
for every town and village in the United Kingdom. Since that 
time it has been possible to cany on irrigation at all times of the 



Thb Nile and Assuan Dam 

year indepwndently of the Nile overflow ; and it is now proposed 
to go still farther along the same line. These great improvements 
have all been planned and carried out by the British. 

A peculiar thing about the growing of cotton in Egypt is that 
the field may be entirely flooded from time to time without hurting 
the crop, whereas in the United States an excessive supply of 
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moisture at any time is injurious. The reason why the crop may be 
flooded in Egypt without injury is that the atmosphere is so dry that 
evaporation lakes place more quickly, and so an excess of moisture 
does not collect in the tissues of the plant. 

We have seen that Egyptian cotton is of high grade. This is 
due, in part, to the fertility of the soil, and also to the peculiar 
climatic conditions. There is abundant sunshine in Egypt during 
the growing season, and the weather records throughout this period 
show remarkable uniformity. 

Harvesting. Up to the present time cotton has been picked 
almost wholly by hand. Several machines have been invented to 

do away with 
hand labor, but 
they have at- 
tained only a 
small measure 
of success. Cot- 
ton bolls do 
not all ripen at 
the same time. 

Picking Cotton on the Warm Southern Plain ^^ ^^^ ™ ^ 
machine to pick 
off the ripe bolls so injures the plant that the bolls which are left 
will not ripen naturally. In an ordinary season cotton picking 
commences about the first of September and does not stop until 
the first of January, In the warm section it may begin much 
earlier. If labor is scarce, the cotton will he picked only once 
rather than four times, which is the usual practice. In general, 
both the best cotton and the largest yield come from the second 
picking. The smallest yield is that from the fourth picking. 

Cotton pickers get about forty cents for a hundred pounds of 
seed cotton, but sometimes the amount rises to one dollar. The 
pickers are, of course, unskilled laborers ; and, in the past, they 
have generally been slaves. But though they cannot, even as free 
men, command high wages, yet the cost of picking is the largest 
item in cotton production. 
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An average day's work would mean the picking of about one 
hundred pounds of seed cotton, and so it would take one and one 
half million persons four months to gather a crop as large as that 
grown in 1907. 

Preparation for Use 

Ginning. When cotton is gathered it is carried to the ginhouse, 
where the fiber is separated from the seed. In the early history 
of cotton production this was done by hand. It was a difficult and 



expensive process. Evening after evening the whole family would 
engage in this tedious employment as its members sat around 
the fire, A pound per day was the amount that one person could 
clean in this way. About 1790, the people who worked in the 
cotton fields were required to clean a certain amount of cotton 
per week, usually about four pounds, besides their regular work as 
laborers. There were simple machines in use in some places previous 
to the American Revolution, but these were not very satisfactory. 

A successful machine for separating the seeds from the fiber, 
known as the cotton gin, was invented by Eli Whitney in 1794. 
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This gave so powerful a stimulus to tiie development of the cotton 
industry that the United States soon became the principal source 
of supply for the world's raw cotton. The machine has been greatly 
improved since Whitney's time. In using the modem cotton gin, 
the cotton is put into a hopper from which the revolving saws of 
the machine catch the fiber and tear it from the seeds. The seeds 
drop down through an opening, and the fibers are taken off the 
saws by a revolving cylinder with many rows of bristles on it. The 

Seed Cotton 



Seed V 



Diagram shiiv.-ino the Principle of the Cotton Gin 

cotton fibers, thus set free from the saws, are moved on and worked 
up into a continuous sheet, which is carried to the cotton press. 

Before the Civil War a man who had fifty acres of cotton had 
his own ginning establishment. Mules were then used for the 
motive power. The cotton was hauled to the ginhouse, and human 
labor carried it to the platform over the gin stand and then into the 
gin. The seed dropped on the floor and was shoveled into a wagon 
and thrown away, because no one thought that it was of value. 

Balli^. The cotton lint is made up into bales before being 
shipped to market. In former times the lint, after the seeds were 
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removed, was taken from the gin and dumped into a press box ; 
then negroes trampled on it in the box until there was enough 
pressed together to make a bale. A screw press was next used to 
compress the lint until the desired size was obtained. Then this 
bale was inclosed in jute bagging and fastened with iron bands. 

At the present time a ginnery is run by an eighty-horse-power 
engine and may have a daily capacity of two hundred fif^ bales. 
The cotton does not have to be touched by hand at all after it 
leaves the wagon or bin until the bale appears upon a platform 
ready to be sent to 
market. 

The bales are of 

about five hundred 

pounds each and are 

made according to 

a standard form by 

means of presses, 

which may be run 

by water, steam, or 

animal power. The 

Eeyptian cotton has 

'"'^ , , Baling Cotton by Machinery 

commonly been put 

up into bales of about seven hundred fifty pounds each. These are 
bound by a coarse cover and are compressed so tightly that they 
are even smaller than the American bale, though they contain two 
hundred fifty pounds more. 

Cottonseed. The cotton plant was first grown for the fiber, and 
is still grown chiefly for that product. It is only recently that the 
seed has been used for commercial purposes. It was formerly used 
to some extent as a fertilizer, but not largely even for that purpose. 
Often it was a great nuisance to the ginner, and was hauled away 
to some place to rot, becoming thus a danger to public health. 
But the introduction of the cottonseed mill has changed these con- 
ditions, so that now from the seed we get several food products 
for man and beast. A great business has grown up in connection 
with the use of cottonseed. 
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Cottonseed oil. It is interesting to know that the Chinese were 
the first people to discover that there is oil in cottonseed. They 
were far ahead of the rest of the world in this discovery, just 
as they were in the invention of gunpowder, the compass, and the 
art of printing from movable blocks or type. Centuries ago they 
used to crush out the cottonseed oil and bum it in their hand lamps. 



Cotton BALea ready fob Shipment 

The English people seem to have been the first of western 
nations to make oil from cottonseed ; in this country the industry 
dates from about 1870. There were in 1909 over eight hundred 
cottonseed-oil mills in this country, twenty-five in the United King- 
dom, and a number in India, Egypt, Russia, and other countries. 

Oil mills. After the cotton has been ginned, the seed is sent to 
the oil mill, where it is re-ginned, to take off the " linters," or fuzz, 
which still remains on the seed. The next thing to do is to remove 
the hulls, for if this were not done, they would absorb the oil. 
Then the seeds are crushed with a pressure of about two tons to 
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the square inch. The oil which is extracted is put into tank cars 
and sent to the refinery. Cottonseed oil is used in soap making 
and in cookery, and is frequently mixed with other oils (see diagram, 
p. 246). 

We now press in the United States about four million tons of 
cottonseed every year. The mills used to be very large, and were 
located at the railroad centers, because they collected the seed over 
wide areas. But in recent years there has been such a demand for 
cottonseed products that there have been many small mills erected 
near the cotton iSelds, and these get their seed from the neighbor- 
ing producers. 

Cottonseed cake. The cake is what is left of the seed after the 
husked kernels have had the oil squeezed from them. When this 
is dried and pulverized it is known as cottonseed meal. The cake 
and meal are used chiefly for feeding stock, although they are also 
used in making fertilizers. They have almost as great a value in 
this country as the oil. It is said that flour made from cottonseed 
meal can be used to make bread, crackers, and other such foods. 
The hulls used to be burned in the oil mills and their ashes 
used as a fertilizer. But some one found out that by mixing the 
hulls with cottonseed meal a good stock feed could be produced, 
and there is now so great a demand for this mixture by stock 
raisers and dairymen that the husks are no longer used for fuel. 
Use of by-products. It is clearly to be seen that there are many 
useful things about the cotton plant besides the fibers, for which it 
has been chiefly raised. One of the great developments in modem 
industry is the use of such products, which are known as by-products. 
Much that originally went to waste and was a great nuisance to 
the producer has now become of value and a source of profit. We 
have seen on a former page how important the by-products of the 
slaughtering industry have become ; and if we took up the petro- 
leum industry, we should find still more astonishing results. The 
more keen the competition between industries, the more necessary 
does it become to save in every possible way, in order to make 
profit. And as the processes of the industries are studied ever 
more carefully, in the effort to do better in both earning and 
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saving, more chances appear to make use of what seemed nearly 
valueless before. Some idea of the value of the cottonseed may be 
gained from a diagram made by the Census Bureau of the United 
States, as shown in Census Bulletin No, III^ reproduced on the 
opposite page. When we look over this long list of the uses and 
products of cottonseed, we can see how important to an industry may 
be the development of its by-products. Nor have we yet studied all 
the uses of the cotton plant, for pulp is now made from the stalks 
and is converted into a fine quality of writing paper. Cotton, in 
fact, is an excellent illustration of the tendency in modern indus- 
try to let nothing go to waste, but to find uses for what has hitherto 
been looked upon as of small value. 

When we have studied the distribution and culture of cotton, we 
have hardly more than begun the subject. We must now follow 
the fiber as it is transported from the field and the gin, worked up 
into fabrics of various kinds, and finally delivered to the wearer. 



CHAPTER XII 

COTTON — ITS TRANSPORTATION AND MANUFACTURE 

Transportation 

It used to be the rule that every plantation of considerable size 
should have its own ginnery. These were often small and poorly 
equipped. Now large, well-equipped ginneries for general use have 
taken their places. After the cotton is picked it is taken to a 
great public ginnery in wagons holding fifteen hundred pounds or 
more. This is ginned and baled at the cost of about a dollar a bale. 
The owner of such bales may then, perhaps, sell them to a cotton 
buyer, in which case they are stored in a large warehouse. Such 
wareholises are likely to be located in railway towns, so that the 
cotton buyer can quickly make his shipments. 

The cotton grown in our Southern states is sold for one of three 
purposes : (i) it may be used in the cotton mills which are now be- 
coming common in the South ; (2) it may be sent to the cotton mills 
of the Northern and Eastern states ; (3) it may be sent abroad. 

Transportation routes. The cotton which is to go to some point 
in the United States — for instance, to the New England mills — 
is sent either by rail directly to the places of manufacture, or by 
boat to the most convenient port. That which is to go abroad is 
likely to seek the nearest large city on the Atlantic or Gulf coast. 
The cotton of Texas goes to Galveston as a point of concentration 
and distribution. That of Louisiana, Mississippi, Oklahoma, Ten- 
nessee, Arkansas, and adjoining regions is concentrated at New 
Orleans, mainly by way of the Mississippi and its tributaries. The 
cotton grown in Alabama and other states of the south Atlantic 
coast is likely to be sent by rail to some such port as Charleston 
or Savannah. Thus a large proportion of the cotton is concentrated 
at the chief seaports of the South. 

248 
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Cost of inland transportation. A large item in the cotton busi- 
ness is the cost of transporting the raw material from the farm to 
the local market, and from this market to the place of manufacture. 
The United States Department of Agriculture has reckoned the 
average cost of transportation from the farm to the final point of 
destination to be 80 cents a bale. 

Of the cotton arriving at Galveston, nearly three fourths is 
brought by rail at a uniform rate, which, in 1906, was 5 5 cents per 



hundred pounds. The same rate applied to 1 18 out of 188 counties 
in Texas which produce cotton. The rate from Oklahoma to Gal- 
veston in 1905 was about 72 cents a hundred pounds. The rail- 
road rate from more than seven hundred points in Mississippi, 
North Carolina, South Carolina, Georgia, and Alabama, to New 
York was 54 cents a hundred pounds. This rate on cotton sent 
to New York was from 20 to 25 cents higher per hundred pounds 
than on similar shipments to New Orleans and Savannah. 
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Coastwise transportation. While some of the cotton is shipped 
to New York and New England by rail, a large part of it goes 
by boat. On this the usual rate from Savannah to New York is 
20 cents a hundred pounds. 

Cost of ocean transportation.. The average ocean freight rate 
from the United States to Liverpool has been about 32 cents a 
hundred pounds. If we add to this the average railway rate from 
the local shipping points to all seaports (40 cents a hundred), and 
also the average rate from farms to local shipping points (about 
16 cents a hundred), we see that a fair estimate of the cost for 
moving the cotton from the farm to Liverpool is about 88 cents a 
hundred pounds, or $4.40 for a iSve-hundred pound bale. This does 
not include warehouse or terminal charges. 

Location of cotton factories. In this country the chief seat of 
the cotton-manufacturing industry has always been New England. 
Again and again in this book we have seen why New England is 
especially fitted for the manufacture not only of cotton but of 
other materials as well. However, within recent years important 
cotton-manufacturing establishments have developed in the South, 
and much of the raw cotton is now manufactured very near where 
it is grown. 

In 1880 there were only 161 cotton manufactories in the South, 
but by 1904 the number had increased to 550. Massachusetts is 
still the leading cotton-manufacturing state, but in recent years 
South Carolina has come to take second place. Rhode Island ranks 
third, and North Carolina and Georgia are fourth and fifth. 

Processes of Manufacture 

Two different sets of processes have, as a rule, to be gone through 
in order to make any kind of cloth. In the first place, the thread or 
yam has to be spun by combining the fibers, and of course the fiber 
has to be prepared in some way before spinning is done. In the 
second place, the thread or yarn must be woven into cloth. 

Perhaps cottonseed was used for food long before people learned 
to make the fiber into cloth ; nevertheless spinning and weaving 
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were familiar processes in very ancient times, and must have been 
among the earliest arts of the human race. At first they were done 
by hand, or at best with the assistance of some veiy clumsy tool. In 
some parts of the world where people are only partially civilized 
these rude devices may still be seen. 

Spinning. The simplest way of making thread was to roll the 
fibers of cotton, flax, or other material between the thumb and finger. 
In the stories of the 
Scandinavians, one of 
the Noms, or Fates, is 
supposed to spin the 
thread of men's lives, 
and the thumb of this 
Nom is represented as 
being very broad and 
flat as the result of 
constantly rolling the 
thread. Later, among 
some races, spinning 
consisted in rolling the 
fibers into thread on 
the bare leg with the 
palm of the hand. Of 
course, these were the 
first processes, and the 
thread thus made was 
very crude. 

The spindle. The 
spindle was the first tool used in spinning, and was made of a 
disk of stone with a hole in the middle into which a stick was 
fitted, the whole looking somewhat like a top. The threads were 
attached to this instrument, and when it was whirled they were 
twisted together. The illustration represents an Indian woman 
using a spindle. 

Distaif and spindle. A distaff and spindle form a combined 
machine, which also is very simple and crude. The distaff is a 
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sort of forked stick upon which a bunch of prepared cotton is 
placed, and the fiber is made into a thread by twisting it with the 
thumb and finger. The thread is then wound on the spindle. 

The spinning wheel. This was an advance upon the earliest 
methods, and was commonly used in this country by the early 
settlers and their descendants for spinning wool. There are people 
living to-day who remember when the spinning wheel was to be 
seen in nearly every household in the country districts. It is 
seldom used now except in very back- 
ward sections, and is to be found chiefly 
in museums. 

Although the spinning wheel was 
used chiefly in the manufacture of wool 
and flax threads, it represents an impor- 
tant step in the development of spin- 
ning, and so the method of its use will 
be briefly described here. 

After the wool had been taken from 
the sheep's back and thoroughly washed 
to cleanse it from grease and other im- 
parities, it was combed, or " carded," to 
disentangle it and to make it smooth 
for spinning. At first this was done by 
hand, but carding machines were after- 
wards invented. The wool was then in 
Distaff the form of soft and fluffy rolls, which 

were several feet long and less than an 
inch in diameter. They were taken in bundles from the carding 
mill and were worked into yam on the spinning wheel, as shown 
in the illustration. 

To reduce these rolls to thread it was necessary that they should 
be twisted a good deal. They were so soft and fluffy that a roll 
considerably thicker than a pencil could be twisted down to the size 
of yam. The purpose of the spinning wheel was to provide a rapidly 
revolving bar, to one end of which an end of the roll could be at- 
tached. Then if the spinner held the other end of the roll and the bar 
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was revolved, the roll would 
be rapidly twisted. The spin- 
ner could make a thinner 
thread by pulling out the roll 
as it was being twisted. 

The spinning wheel con- 
sists of two wheels, one very 
large and the other consider- 
ably smaller ; the axle of the 
latter is extended so that the 
Spinning Wheel ^11 can be attached to It. 

This smaller wheel and its 
iUtachments form the spindle. The two wheels are connected by an 
endless cord, and, of course, when the large one is set in motion, 
the small one will revolve a 
great number of times while 
the large one is going round 
once. The person who was 
spinning would revolve the 
large wheel with her right 
hand, and with the left would 
hold the roll which was at- 
tached to the spindle. The 
rapidly revolving small wheel 
would quickly twist the roll 
into a yam, which would be 
wound on the spindle. When 
the roll was nearly used up, 
another would be attached to 
the end of it and the proc- 
ess would go on. By stretch- 
ing the rolls each one would 
make several times its length 
of yam. When the spindle 

was full the yam was un- h taih w 

wound and made into a skein. Flax Wheel 
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Where the spinning wheel originated is not known, but it was 
reinvented in Europe in the sixteenth century. Before the great 
mechanical inventions connected with spinning and weaving were 
made, it was in common use in most European countries. 

The Bpinnii^ jenny. As late as 1 764 the best device for spin- 
ning could spin only a single thread at a time. But in that year 
an Englishman named Hargreaves invented a machine known 
as a spinning jenny. By its use one man or woman could spin 
a number of threads 
at one time. The ma- 
chine was patented 
about 1770 ; and 
when once its princi- 
ple had been worked 
out, it was only a 
question of time be- 
fore a still greater 
number of threads 
could be made. It 
is almost impossible 
to describe the work- 
ings of the various 
spinning and weav- 
ing mach ines without 
Water Frame , , ,. 

elaborate diagrams, 

such as can be seen in the Encyclopedia Britannica and other 
standard books of reference. 

The water frame. The next improvement came in 1769, when 
Arkwright patented a machine called a water frame. Up to 
that time it was impossible to spin cotton thread or yam which 
was strong enough to make the warp of cloth. The warp of the 
cloth is formed by threads which run all the way through it in 
straight lines, and across which the woof or weft is made by carry- 
ing other threads over and under (see page 258). Of course the chief 
strain would come upon the threads of the warp, for they would have 
to stand all the pulling and friction during the weaving process. 
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The throstle. Arkwright's invention made cotton threads strong 
enough for the warp, and it soon replaced the Hnen threads which 
had been used before. His machine was called a water frame be- 
cause water was used as the motive power. The water frame was 
later much improved, and in this bettered form it came to be known 
as the throstle. 

The mule. In 1776 Crompton invented a machine called a 
mule; this was patented in 1779, ^ind combined the best 
features of the spinning jenny and the throstle. Then a man 
named Kelly invented a self-acting mule in 1792, and others im- 
proved upon it, until by 1825 it had come to be used very exten- 
sively. The cotton-manufacturing business in Great Britain, where 
these inventions originated, was greatly changed by them. The 
spinning wheel, which had been in every cottage, fell into disuse ; 
and since these new machines were better adapted to the factory 
than to the home, spinning began to be done in factories and ceased 
to be a home industry. 

Ring spinning. Among the devices for spinning cotton, a later 
invention was what is known as the ring-spinning frame. In 
1832 this machine was put into use in the United States, but it 
was not until the latter part of the nineteenth century that it became 
common in Great Britain. In some lines of manufacture mule 
spinning seems to be the best method, while in others ring spin- 
ning is more economical and proiStable. The mule is in common 
use at the present day as the standard spinning machine. When 
it was iSrst invented only a few threads were spun at one time, 
but to-day the spinning mule has more than a thousand spindles, 
all of which are operated by one person. 

Weaving. The earliest weaving of which we know was done 
not with thread but with cane or rushes, in the making of mats 
and baskets. In weaving a basket the general form was made with 
larger sticks or ribs ; then the reeds or strips of cane were woven 
over and under, as they are in similar baskets nowadays. In the 
caning of chair seats, iSrst of all, canes are stretched from side to 
side and from back to front ; other canes are then woven over and 
under the warp made by the original canes. 
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After people had learned how to make yam or thread, the same 
thing was done with threads which had been done with cane or 
rushes, A number of threads were attached to a beam, which some- 
times, in warm countries, was a low branch of a tree, and these 
threads were all tied to a heavy stick at the bottom, so that they 
hung straight and a very short distance apart. Then the weaver 
passed a thread horizontally in and out among the perpendicular 
threads, going back and forth across the whole line of them, 
and pushing the cross threads tightly against each other with 
a stick. This was a 
very slow process, and 
when it was done, un- 
less the greatest care 
had been taken, the 
weave was loose ; that 
is, the threads were 
not firm and close, as 
they are in our modem 
textiles. 

The loom and shut- 
tle. This was the 
foundation of all weav- 
ing, and the opera- 
tion to-day is merely 
Basket Weaving the same thing better 

done. If you look at 
a piece of cloth, or pull it to pieces, you will see that there are 
two sets of thread which run across each other, and that the cloth 
is formed by the lacing back and forth of these threads. The 
formation of a cloth or fabric by this process is known as weaving, 
and it is in principle the same process now that it was thousands 
of years ago. The machine used for weaving, whether it is simply 
a couple of beams with the threads extending between them, or 
whether these beams are made into a frame, is known as a loom. 
In order to cause the cross thread to pass more easily over and 
under the original threads, it was attached to a sort of needle called 
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a shuttle, and the same name is still used for the much more com- 
plicated instrument which now performs the same function. 

The hand loom. Improvements were added from time to time, 
and after a while there was developed what was known as the hand 
loom, where all the processes were more easily carried out, and where 
treadles enabled the operator to use foot powei" for some of them. 

The flying shuttle. 
About the middle of 
the eighteenth century 
a man by the name 
of Kay invented the 
flying shuttle. This in- 
strument enabled the 
weaver to produce 
about twice as much 
cloth in a day as he 
had been able to make 
before. 

The power loom. 
The inventions in spin- 
ning which we have 
just described stimu- 
lated an improvement 
in the looms, for the 

spinners could turn out Uounwy ol Uurem ol Amtricni eihooioKT 

yam veiy much faster ^^^^^^ ^^„^^ ^^^,^^ 

than the weavers could 

use it up. The improvement came through the invention, by 
Cartwright, of a power loom, which was patented in 1785. It 
was some time before this machine was sufficiently improved upon 
to make its use practical, but after a while pxawer looms took the 
place of hand looms, for they proved themselves greatly superior. 
This hit another hard blow at the domestic or cottage industry, for 
the power looms were most easily run in factories. Much misery 
resulted in England when the hand-loom weavers tried to com- 
pete with those who used the power looms. The change from 
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handicraft to machinery was accompanied l^ terrible machine- 
breaking riots, which could only be put down by military force. 



The Housewife used to weave Cloth on her Own Hand Loom 

Mercerizing. This process has become common only within the 
last twenty years or so. It derives its name from an Englishman, 
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John Mercer. Mercer was a hand-loom weaver, who later worked 
in a print establishment, and who became interested in chemi- 
cal processes there. He brought out several new styles in calico 
printing, and was the inventor of the blue-print photographic 
process. His mercerizing process was patented in 1850, but, like 
many other important inventions, it was not worked out successfully 
during the lifetime of 
the inventor. 

The process may be 
applied to a number of 
fabrics, but we shall de- 
scribe it as applied to 
cotton. Cotton yams 
or woven goods are 
treated to the action of 
caustic soda dissolved 
in water, and a weak so- 
lution of sulphuric acid 
is then applied to wash 
out the soda remaining 
in them. This process 
is said to bring about a 
number of changes in 
the make-up of the fab- 
ric. Mercer asserted, 
in applying for his pat- 
ent, that the yam or © UnJtnrood * iDderwood 

cloth after being sub- weaving Room in a Large Mill" '"" 

jected to his process 

would be stronger than before, and would more easily take 
dyes ; but the final success of the invention was not due to these 
advantageous results. 

Mercerizing is now used chiefly to make the surface of the mate- 
rial smoother, and to give the yam or woven fabric a luster like that 
of silk. In the earlier days of mercerization it was noticed that the 
goods so treated had a glossy appearance, but it is only recently 
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that the commercial value of this fact has been recognized and the 
process revived. The method of procedure is a simple one, but it has 
to be carried out with great care. The goods are kept under tension, 
and the application of the chemicals must be very skillfully made. 
Many articles are now made of mercerized cotton. Up to this 
time the process has been applied most successfully to the types 
of cotton which are naturally somewhat silky, such as the sea-island 



Printing Room i 

and the Egyptian fibers. Of course, if cotton can be made to look 
Hke silk, it not only acquires greater value as a separate fabric, but 
cotton fibers can be easily used to adulterate silk goods. 

Dyeing and finishing. The dyeing and finishing of cotton goods 
is not, strictly speaking, one of the processes of textile manufac- 
ture, but it is a common practice in this country to do not only the 
spinning and weaving, but the dyeing and finishing also, in one 
establishment. The census figures show that more than half of the 
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cotton goods woven in our mills are colored, eitiier by printing or 
by dyeing, before they are used. The dyeing and finishing industry 
in this country is mainly a man's trade. As late as 1905 four fifths 
of the workers in this industry were men, although the proportion 
of women and children was increasing slightly. 

The dyestuffs used in coloring fabrics and yams come from all 
parts of the world, and the number of them has greatly increased since 
early times. There are 
vegetable, animal, and 
mineral dyes. One of 
the chief vegetable 
dyes is indigo. Per- 
haps the most impor- 
tant animal dye in all 
history has been the 
famous "Tyrian pur- 
ple," derived from a 
Mediterranean shell- 
fish. In the Bible a 
man clothed in " pur- 
ple and fine linen " 
is thus shown to be 
rich or of high rank. 
Under the rule of 
Rome this costly dye 
was reserved for im- ,., , ©ui>d.iw(K.aftUniKrwood 

. , ,, , Winding in a Large Woolen Mill 

perial use. Hence the 

phrase "to put on the purple" means to become king or emperor. 
Some of the most common dyes of the present day are made 
from a by-product of coke manufacture known as coal tar. These 
dyes are very cheap because they are the by-product of a business 
which is profitable enough without them. Coal tar is nothing but 
a thick dark liquid which gathers in gas pipes when the gas is 
being taken from the coal, and yet this dirty-looking liquid can 
be combined with certain chemicals and used in making the most 
beautiful of colors. 
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Sometimes the dyeing is done before the spinning takes place ; 
sometimes not until after the weaving. Mercer's claim for his 
process, it will be remembered, was that goods treated by it would 
take the dye better. 

In order to make a dye permanent it has long been customary 
to use a mordant, which means a " hiter," to fix or " bite in " the 
color. Alum or some similar substance, which unites with the 
dyestuff to form an insoluble compound, has been largely used. 



The End of the Day at a Massachusetts Factory 

In general, the vegetable dyes are much less likely to fade than 
the mineral dyes. The Navaho Indians of the West used to color 
their famous blankets with vegetable dyes, but when traders came 
to furnish the Indians with cheap mineral dyes, the value of their 
blankets and rugs speedily went down. 

Location of cotton manufacture. New England. We have al- 
ready studied the causes for the location of industries in certain 
places. The cotton-manufacturing industry is located largely in 
New England, and this has always been the case ; for, as we 
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have seen elsewhere, New England is particularly well adapted to 
manufacture of this kind. 

In earlier times New England had the necessary water power, 
a moist climate, and enough labor, all of which were important 
in the cotton-manufacturing industry. Then, again, the people of 
New England were a very intelligent and industrious class, and 
when they came from the farms to work in the mills, they made 
excellent laborers. 

At the present time New England, having found that water 
power is not inexhaustible, has come to depend largely upon steam. 
The moisture of the climate is also of less importance, because in 
the cotton mills to-day the air can always be kept moist, whatever 
it is outside, and so the manufacturers, to some degree, create the 
sort of climate they need. Furthermore, there are comparatively 
few of the native population who now seek employment in the mills. 
But, as has been pointed out by a recent writer, there is to be 
found in New England, surrounding the cotton-manufacturing in- 
dustry, an intrenchment of reputation, skilled labor, and capital 
which strongly tends to hold the industry where it is. Another 
advantage is the nearness to the largest markets. 

Massachusetts leads in the manufacture of cotton, but her supe- 
riority at the present time is due largely to the fact that she had 
an early start in the business. This state still has more spindles 
than the four cotton-manufacturing states next in importance put 
together. The other sections of New England in which this in- 
dustry is concentrated are the southwestern part of Maine, the 
southern section of New Hampshire, eastern Connecticut, and 
Rhode Island. These regions, together with the state of Pennsyl- 
vania, have so many of the advantages possessed by Massachusetts 
that they are still of great importance in cotton manufacture. 

The South, Within recent years the South has become more 
energetic along this line. This is due in part to the general indus- 
trial awakening of that part of the country. An increasing propor- 
tion of the cotton grown in the cotton belt is now manufactured 
very near the points of production. There are over four times 
as many cotton manufactories in the South to-day as there were 
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thirty years ago, the mills being located chiefly in the Carolinas 
and Georgia. 

New England still surpasses the South in the business of cotton 
manufacturing. The mills of Massachusetts have a capacity for 
spinning greater than that of all the cotton mills in the Southern 
states combined. The North, especially Massachusetts, has the 
momentum of an early start, and this means also a reputation for 
cotton manufacturing. A reputation like this is of great advantage, 



Cotton Mills at Augusta, Georgia 

as it is in any business, for people trust the old and well-estab- 
lished concerns when they are a little distrustful of the new ones. 
It will take the South a good while to overcome all these points 
of superiority. 

Distribution of woven fabrics. Manufactured products from the 
cotton mills may be distributed either to the stores or to great 
factories. In the first case the fabrics are sold to the stores by the 
piece ; there they are sold by the yard and find their way in time 
into the homes of the people, where they are made up into v 
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kinds of garments. The goods which go to the factories are there 
used in great quantities in the manufacture of ready-made garments, 
and then find their way to our homes by way of the wholesale and 
retail clothing stores. Some of the cotton goods are exported, 
either in the pieces, or " bolts," as they come from the factory, or 
as ready-made garments of various kinds. 

Duties on cotton and cotton goods. We have seen in connection 
with the manufacture of rubber goods that the government collects 
import duties whenever it is desirable to protect some industry. 
There is no duty on raw cotton, because the production in this 
country seems to need no help. But there is a heavy and very 
complex set of duties on cotton manufactures, which it is almost 
impossible even for an expert to understand. By the Tariff Act 
of 1909 the duty on certain classes of cotton goods, especially 
mercerized cottons, was increased ; so also were the duties on 
certain grades of cotton hosiery, the cheaper grades in particular. 
It is evident that the cotton manufactures of our country are 
well protected. 



CHAPTER XIII 

THE FACTORT STSTEH IIT THE HANVFACTUSE OF CLOTHHTG 

The Growth of the Factory System 

Every one is familiar with the modem method of manufacturing 
goods in large factories. This is known as the factory system of 
manufacture ; although we are so used to it, we must remember 
that it has not been in existence very long. 

Domestic manufacture. When the manufacturing was done by 
hand instead of by machinery, the articles were made in the homes 




Water Wheels 

of workmen who owned the tools that they used. This is called 
the domestic system. It was a slow process, and manufacturing 
could not take place on a large scale. The factory system would 
not have been possible without the great mechanical inventions de- 
scribed in a previous section, and others of various sorts. These 
inventions were made in England, and it was in England that 
the factory system first arose. 

Use of water power. Water power long ago took the place of 
human strength as a motive power for running various mechanical 
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contrivances. In these contrivances a revolving wheel had fur- 
nished the motion for all the other parts. Water power was made 
useful by means of a water wheel which was turned by running 
or falling water. The motion of this wheel turned the shaft to 
which it was attached. The motion of this shaft was carried by 
cords or belts to the principal wheel of the machine to be run, 
whether this machine consisted of stones for grinding com, or 
saws for cutting wood, or mules for spinning cotton. At first, a 
wheel with paddles around its circumference was placed so that 
the water struck the paddles on the lower part of the wheel ; this 
was called an " undershot wheel." Later, water was allowed to fall 
from a chute against the paddles on the top of the wheel, and was 



NciPLE OF Steam Engine 

more effective because the weight of the water as well as its cur- 
rent was used. This was called an " overshot wheel," and is the 
kind which we see most often in pictures of old mills. Then came 
the " turbine " wheel, which is much more complicated, and which 
utilized a much greater part of the power of streams. 

Use of steam. Later, steam largely superseded other forms of 
power. When water is heated very hot, steam is generated, and 
this, if kept under pressure, possesses great power of expansion. 
Any one can see its power by watching water boil in a teakettle. 
In the steam chest of a modem engine this steam is admitted first 
on one side and then on the other of what is known as the piston, 
a tight-fitting plate which slides back and forth inside a steam cyl- 
inder, carrying with it a piston rod. When the steam is let into 
the cylinder on one side of the piston, it expands and drives the 
piston away from it to the other end of the cylinder ; then the 
steam is let in at that end and drives the piston back where it 
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came from. As the piston moves, the rod attached to it also 
moves back and forth and causes a wheel to revolve with great 
speed and power. 

James Watt patented the steam engine in 1769, just as the 
great mechanical inventions which revolutionized the spinning and 
weaving business were coming to be known. It is easy to see how 
the operation of great machines, which call for power far greater 



ConoN GooDa haled for Shipment (Manchester, England) 

than human strength, would make it necessaiy for the manufactur- 
ing to be done in factories rather than in the homes of the workmen. 
The factory sites for the different industries were naturally selected 
according to the advantages offered. It is interesting to see how 
the various manufactories of England located themselves, one here 
and another there. 

Location of factories in Lancashire. The great machines driven 
by water power were set up where that power was most available. 
It was plentiful in the northern counties of England, but in Lan- 
cashire conditions were the most favorable of all, for the water 
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power was great in force and constant in supply. Besides, the rain- 
fall caused a dampness in the air, which was of advantage in the 
spinning of the yam. It is always desirable that fibers of any kind 
shall be limber when they are woven ; even in caning chairs, the 
workman dips his cane in water before he uses it. For such reasons 
the cotton industry was located chiefly in Lancashire rather than in 
the districts of the south and east. In a similar way, when the fac- 
tory system came in, the other manufacturing industries of England 
were set up, each in the environment best suited to its needs. 




Centers of Cotton Manufacture (Lancashire, England) 

When steam took the place of water power, it was nearness to 
coal, the source of power, and to iron, the material for the machines, 
which became most important. And Lancashire was well favored 
in these particulars also. Furthermore, the cities and towns of this 
region furnished plenty of labor, and so it continued to be the 
great manufacturing center for cotton. 

In the single county of Lancashire there can be found a third 
or more of the cotton spindles of the world. And, in addition to all 
the advantages mentioned, it should be said that this region is 
very near the port of Liverpool, the chief cotton market of 
England and the home of the raw-cotton exchange. It is to this 
port that the cotton exported from the Atlantic and Gulf coasts 
of America is sent. 
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Since the cotton industry has become so highly developed, it has 
naturally become greatly specialized in Lancashire. One region 
monopolizes the spinning trade, while another excels in weaving ; 
some regions manufacture fine yams, others coarser yams, and 
so on. 

Evils of the Factory System 

Many evils and much misery came in with the factory system. 
Some of these evils went on for a long time ; some still exist, 
but are being lessened by proper laws ; while others were so great 
that they roused public indignation and so came to an end. 

Loss <rf employment. The new machinery threw many people 
out of employment. One man, working with the new machines, 
could do as much as many men in the old household industry, and 
the introduction of the factory made it hard for a large number of 
people to earn a living. Thus workers in the household industry 
who were old, and who could not change their habits, suffered very 
great misery ; to them the introduction of the new inventions 
which we have described meant poverty and even starvation. Many 
of those who were younger and who could not find a place in the 
factory system ran away, migrating in many cases to this country 
and becoming farmers or adopting some other form of occupation. 

However, while the introduction of the factory system meant 
great discomfort to numbers of people, the result was that mankind 
as a whole received many benefits. Whenever a great advance such 
as this is made, it means that there must be a readjustment of the 
way in which men live, and such changes are always hard. It is 
not easy to leave an employment we are used to, and take up a new 
and strange one. But it is only by such shake-ups that advance 
is made. 

Employment of women and children. Another great evil of the 
factory system lay in the employment of women and children. 
With the new machines not only could one man do the work 
of many, but a weaker person could do the work of many stronger 
ones. There were tasks that even litde children could do. The 
owners of the new machines wished to make as large profits as 
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possible by getting all they could from their employees. Conse- 
quently, they hired women instead of men, and children instead of 
grown people ; they paid them low wages and made them work 
very many hours a day. Moreover, the conditions in these facto- 
ries were bad, and affected the health, comfort, and morals of the 
working people. 

Since the factory system was so new, the law was not ready to 
understand its problems and to regulate them ; and so weak women 
and little children were allowed to work all day and far into the 



night under the most unwholesome conditions. In some cases chil- 
dren from six to twelve years of age had to work from fourteen to 
sixteen hours a day. 

Danger from macliinery. Another bad condition was that the 
workmen were not protected from the machines. At any time it 
is dangerous to go about a shop full of moving belts and wheels, 
and the workmen of that time had not become accustomed to 
machinery as they are at the present day. Therefore accidents 
of all kinds were constantly occurring, because the machines were 
left exposed. Workmen frequently were caught in them and torn 
to pieces or horribly mangled. It was only necessary to have a 
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portion of one's garment catch in a whirling band or wheel to be 
drawn into the machine and treated very much as the cotton would 
have been treated. And even if a man were not killed, but only 
crippled, there was no way in which damages could be collected 
from the owners. AH these accidents seemed worse when the 
victims were women or children. 



The ScKEtN is lo prevent 

These conditions added greatly to the discontent which already 
existed. The hand laborers became angry when machines were 
installed, and there were riots. Bands of workmen went through 
the factoiy districts, burning the buildings and destroying the 
machines. Gradually popular sentiment began to be aroused be- 
cause it was seen that the evils were unendurable. Laws were 
passed, limiting the hours of labor for every one ; preventing the 
overworking of women ; prohibiting labor of very small children 
in factories ; providing for ventilation and sanitation, and for safe- 
guarding the workers against the worst accidents. 
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Much of this improvement came about many years ago, but 
complaints are still made, and with reason. Nor is the cotton indus- 
try the only one in which abuses of this sort are known. There 
are a number of other industries, such as matchmaking and glass 
grinding, in which one cannot work without danger of shortening 
his life. It is easy to say that if a man does not wish to work in an 
industry of this kind, he can take up some other ; but it is seldom 
easy to move from one form of labor to another, and people have 
to live. Consequently, many men are obliged to labor at occupa- 
tions which they know, and everybody else knows, are dangerous ; 
for this reason there is a growing demand for legislation for the 
protection of workmen from the dangers of their trades. 

Remedies for the Evils 

Legislation. In this country labor laws of all sorts have been 
passed for protecting workmen against the evils of the factory sys- 
tem. In general, the 
hours of labor have , 
been diminished, or,-- 
if extra time is put 
in, it is paid for 
at a higher rate. 
The hours of labor 
for women and chil- 
dren are limited by 
law, and they cannot 
be employed early 
in the morning or 
late at night. Young 
children are required 

, , , FlHE Al'l'ARATUS KEAUV FOR INSTANT UiE 

to go to school, and 

their parents must not put them into factories at a tender age. 

Inspection. There are officers whose business it is to go about and 
inspect the factories, so that the lives and health of the workmen 
shall not be in constant danger. Owners are obliged to keep their 



274 COMMERCIAL AND INDUSTRIAL GEOGRAPHY 

factories clean, to have plenty of fire extinguishers at hand, to provide 
fire escapes, and to carry out a fire drill, by which the operatives are 
trained to leave the building very rapidly and in an orderly manner. 
Manufacturers are also obliged to have space enough between 
their machines so that a person passing through the room may not 
be in constant danger ; for, in order to make the most money out 
of a manufacturing plant, one of the methods has been to crowd 



Kest RiKiM FOR Employees in a Modern Factory 

as many machines as possible into a small space. Also, it is re- 
quired that the machines shall be inclosed in some way, so that 
even if the workman is careless, he may be protected from his 
own heedlessness, 

A great many modem manufacturers go further and provide rest 
rooms, restaurants, reading rooms, and other comforts for their 
employees. Notwithstanding all that has been done, there are still 
industries which have not been humanized, and there are states 
where humane labor legislation is still backward. 
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Labor unions. Some of the evils of the factoiy system have been 
remedied through the efforts of the workers themselves. They have 
formed themselves into unions and have been able to accomplish 
much which would have been impossible for any one of them to 
do alone. They have forced their grievances upon the attention of 
the public and have frequently won sympathy and support. 

In the past, laborers have tried to obtain better wages or shorter 
hours or better conditions by refusing to work and by forcibly pre- 
venting others from working in their places. While this method 
has not wholly gone 
by, arbitration is now 
rapidly taking the 
place of force in dis- 
putes between em- 
ployers and their 
employees, as it is 
in disputes between 
nations, and for the 
same reason — be- 
cause it has been 
found to be better 
for both sides. 

All that has been emergency Room in a Well-eq^p.-ed FAcroi^y 
said about the fac- 
tory system applies to other forms of manufacture than that of 
cotton ; but no one can understand the modern form of cotton 
manufacture without knowing something about these things. When 
we come to the manufacture of clothing from cotton we shall find 
many evils there also, but they will be mostly of the sort which 
we have already come to know. The study of the modern factory 
system is an important and difficult one, and as our young people 
grow up, they should try to learn more and more about this and 
similar problems, so as to be able after a while to help by their 
work and by their votes to make the lives of all our people pros- 
perous and happy. 
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The Manufacture of Clothing 
The manufacture of clothing from cotton is one of the special 
forms of the general cotton industry. But within this manufac- 
ture, whatever the materials, there is also much specialization, and a 
few examples of the different sorts of products, made of various 
materials, may be given. 

Hosiery and knit goods. A machine for knitting was invented 
in England in the sixteenth century, but it is only in very recent 



Hosiery -Knitting Mackinhs 

times that it has been so improved that articles of clothing of good 
quality can be made by knitting machinery at a cost which will allow 
everybody to wear them. It is, in fact, within the last few decades 
that the making of hosiery and knit goods has come into promi- 
nence in this country ; but it is said that our people buy, per capita, 
three or four times as much clothing made by the knitting machine 
as they did twenty-five years ago. This increase has been almost 
wholly in American-made goods, for the amount of these com- 
modities imported from abroad shows a decrease. 
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In this country the concerns which manufacture hosiery and 
knit goods are rather widely scattered; in 1905 such factories 
were to be found in thirty-five different states. However, more 
than three fifths of all the hosiery and knit-goods establishments 
were located in the states of New York, New Jersey, Pennsylvania, 
Delaware, and Maryland. Of these, Pennsylvania and New York 
are the principal producers. 

Some concerns specialize in hosiery and others in underwear. 
Massachusetts is an important producer of both hosiery and under- 
wear, but does not specialize in either. The Southern and West- 
em states are engaged almost wholly in manufacturing hosiery, and, 






Shikt ani> Collar Faciobies, Truv, New Vurk 

among the Middle Atlantic States, Pennsylvania and New Jersey 
give special attention to it. New York, on the other hand, spe- 
cializes in making underwear ; in 1905 the manufacture of hosiery 
and knit goods was the most important branch of the textile in- 
dustry in New York City. The value of the output was almost 
;g 50,000,000. 

Collars, cuffs, and shirts. There is no industry in the United 
States which shows greater concentration than the manufacture of 
linen collars and cuffs. In the year 1900 the value of the output 
of collars and cuffs amounted to almost I8l6,000,000, but less than 
I per cent of this value was produced outside New York state; 



278 COMMERCIAL AND INDUSTRIAL GEOGRAPHY 

and in this state the industry concentrated, as we have seen, 
largely in Troy, which produces about 85 per cent of our collars 
and cuffs. 

Troy got the impetus of an early start and has never lost it. It 
was about eighty-five years ago that the making of collars started 
in Troy. At that time most men had their shirts made at home, 
with the collars and cuffs attached, and when the collars were 
made separate it was a great innovation. It is said that a retired 
minister of Troy, who owned a small dry-goods store, first thought 
of making separate collars. His wife and daughters made them 
by hand, and starched and ironed them on the kitchen table. 
These " store collars " sold very rapidly, and soon he had many 
of the women in the neighborhood working for him. The enter- 
prising old man used to pay all workers in merchandise out of his 
store. Soon other people took up the manufacture of collars, and 
later the making of cuffs and shirts became an important business. 

It was not until 1845 that the making of shirts commenced in 
Troy, but it was a natural accompaniment to the collar industry. 
In 1905 New York had 225 shirt-making establishments, capital- 
ized at nearly $9,000,000; there were over 10,000 workmen 
engaged in the industry, and the value of the output was over 
1^20,000,000. In New York state alone this industry amounted 
to nearly two fifths of the total value of the product of the entire 
country. 

Ready-made clothing. The manufacture of ready-made clothing 
on a large scale is almost a new industry. In the United States it 
had its rude beginnings in New York City about 1830. The first 
garments were of poor or medium grade, and were made to supply 
the demand coming from the West and South. After a while 
better garments were made, but everything was done by hand 
and the output was small. 

About 1850 the sewing machine was invented, and this gave a 
great impetus to the movement; then the Civil War came on, 
which helped the industry much, because clothing had to be pro- 
vided on a large scale for the armies. Since that time the industry 
has grown steadily. 
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Improvemeats in the indastry. The quality of the materials 
from which ready-made clothing has been manufactured is gener- 
ally rather poor as compared with that of tailor-made clothes. The 
cheaper grades .of ready-made clothing, especially, do not contain 
much wool; they are what is called "shoddy," and will neither 
wear nor preserve their color very well. But this industry has ad- 
vanced until, at the present time, ready-made suits can be bought 
which are inferior only in fit to those made by tailors. 



A further development is in having clothing cut according to gen- 
eral patterns at some large manufactory, and then refitted at the local 
clothing store. A stilt closer approach to tailor-made clothing has 
been developed within a few years ; a person's measurements are 
taken at the local store and sent to some large manufactory, where 
alterations in the stock patterns can be made before the garments 
are put together. Thus several stages of manufacture have devel- 
oped between the cheapest form and that made by a high-priced 
tailor. 
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The sweating system. The ready-made-clothing industry, like 
the factory system, has been attended by many evils. Of these, 
the so-called "sweating" system is probably the worst. This was 
due to the greed of employers, combined with the fact that great 
numbers of immigrants came to this country who knew very little 
about the comforts of life, proper wages, or sanitation. The "task 
system " was introduced, by which a contractor would make his 



Unhealthful Conditions under the Sweating System 
From Allen's " Civics and Health " 

laborers do from eight to twenty pieces of work per day ; the 
wages remained the same in any case, but the hours of labor had 
to be increased in order to finish the day's task. 

One of the worst features of the sweating system was the sub- 
contractor. He did not do any work himself, but was a sort of 
middleman or overseer, whose profits depended upon the amount 
of work which he could get done. 

The sweating system was like the old home industry in that it 
was not done at first in factories. The only part of the work which 
was done on the premises of the manufacturer was the cutting of 
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the cloth and of the lining. All the rest of the work was done by 
the poor and ignorant laborers in their wretched homes. As has 
been said on a previous page, several families would herd together in 
tenement rooms which were not large enough for one small family, 
and which were provided with none of the sanitary and other con- 
veniences to which we are all used. In these narrow quarters the 
whole family — father, mother, and children — worked as hard as 



A MoitEBH Sanitary Sweatshop 

they could for many hours in the day, with impure air all about 
them, and with poor food to eat. All sorts of misery and sickness 
resulted, and this caused the spread of disease along with the dis- 
tribution of the garments. Later the workers were huddled together 
in an ill-smelling and poorly lighted "sweatshop" in a remote part 
of the city, where the conditions were almost as unwholesome. 

When the workmen in the factories had the troubles about which 
we have read, they finally formed "unions" and defended them- 
selves ; their miseries could be seen by other people, and so public 
sympathy was aroused. But under the sweating system the oppressed 
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people were too ignorant and helpless to resist, and since they 
carried on this industry in places which few people but themselves 
ever saw, they met with little sympathy or help. The factory in- 
spector often knew nothing about them, and if he had known, it 
was not his duty to look after them. Gradually, however, their 
condition came to be realized, and a number of laws have been 
passed to render their lives less miserable. 

Change to the factory system. Within recent years there has 
been an improvement in the method of making ready-made clothes. 
Subcontracting is not so common as it used to be, and the con- 
tractors have been required to provide better quarters for their 
laborers. In fact, several of the largest manufacturers of ready- 
made clothing have gone back to the factory system, and the 
clothing is no longer jnade in the homes of the workmen but in 
the factory buildings. This is a great advantage. The " sweater " 
or contractor acts as foreman, and the workmen can look for their 
wages to a responsible firm, where formerly they might be cheated 
by the subcontractor out of what little they had earned. Factory 
inspectors can see to it, also, that the hours of labor are not too 
long, that women and children are not overworked, and that the 
conditions are sanitary, since now the work is done in a regular 
factory. By better management the work can be evenly distributed 
throughout the year, so that there need not be rush seasons, which 
used to lead the manufacturer to demand of his workmen more 
than they could do. 

For any reform we must look to an awakened public opinion, 
and public opinion is roused by knowledge of conditions. Then 
there follow laws which try to do away with abuses. The first 
state to pass laws regarding the sweating system was Massachusetts ; 
in fact, the laws of that state have served in many cases as models 
for other legislatures. 

Factory laws in New York. Let us consider the factory law of 
New York state in its application to the clothing industry. And 
we must not forget that, with differences corresponding to differ- 
ences in industries, the laws in regard to the clothing business are 
a good example of laws a.bout labor in general. 



284 COMMERCIAL AND INDUSTRIAL GEOGRAPHY 

The law of 1903 limited the hours of labor for women and 
children to ten a day, or sixty a week. It also made it illegal to 
clean machinery while in motion, and it made provision for placing 
safety appliances around dangerous machinery. No child under 
fifteen may operate an elevator ; further, the workrooms, halls, and 
other parts of the factory must be lighted at all hours, if necessary 
for the safety of employees. 

A factory inspector passes upon the safety of factory buildings, 
and can condemn any that he thinks are unsafe. The law aimed 



CuTTiNU Room in Keai>v-Maj>e-Clothing Factory 

to prevent overcrowding, for it required in every room a certain 
number of cubic feet of space for each employee. On account of 
these factory laws there have been marked improvements in the 
conditions of work in the factories of New York state. Much, 
however, remains to be done, especially in protecting employees 
in large cities from the danger of fire. 

Child labor. The employment of children in New York factories 
was scarcely regulated at all up to 1886 ; before that date children 
under fourteen years of age were employed very commonly. Their 
ages ran from eight to fifteen years, and in some cases they began 
to work even earlier. A writer says that before 1886 little children 
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from nine to thirteen years of age used to work all night in the 
cruller bakeries of New York City, the only sleep they could get 
being in the shops during the daytime. 

Before the child-labor law was passed these and similar evils 
were common in New York. When people began to realize them, 
and to see the children who 
had been the victims of them, 

— children with diseases of all 
sorts, deformed and crippled, 

— a great wave of indignation 
arose. The factory law has 
been successful in doing away 
with most of the evils con- 
nected with child labor. The 
law forbids the employer to 
hire children under fourteen 
years of age, and if he hires 
those under sixteen, he does so . 
only under careful restriction. 

The use of machines. About 
1870, machines were intro- 
duced for cutting the various 
parts of ready-made clothing ; 
they were able to cut through 
several thicknesses at a time. 
Long knives were first used, 
but these were replaced by 
circular disks which revolve 
like buzz saws. The sewing 
machines have also been greatly improved, so that they can do their 
work better and in a much shorter time than formerly. Instead of 
being driven by foot power, they are often' operated by steam or 
electricity, but the introduction of artificial power has been vety 
slow in this countty. The way in which the making of ready-made 
clothes has been affected by the use of machinety and by improved 
methods in general can be shown by figures taken from the census 




Machine Out 



The small pair of overalls represenia the out- 
put oE one day under old methods, and the 
large pair shows Ihe comparative size of the 
output with modem improved methods 
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of 19CX). These figures show the results obtained in a factory as 
equipped in 1898, with those obtained in an old-fashioned shop. 

In round numbers, counting all operations in manufacture, the 
time needed for making 12 dozen overalls was reduced from 720 
hours to 71 hours ; for the cheaper grades of trousers, from 1440 
hours to 148^ hours ; for making 1 2 dozen jackets, from 840 hours 
to 97 J hours; for vests of the medium grades, from 92 1| hours 
to 260^ hours ; for trousers, from 1 125I hours to 418 hours ; and 
for coats, from 3302 hours to 1375 J hours. 

Garments for womea. The ready-made clothing thus far con- 
sidered has been chiefly men's garments. The manufacture of 
women's ready-made garments did not become important before 
i860, and up to 1880 the manufacture of cloaks was about the 
only important branch of the ready-made-clothing industry for 
women. In the eighties women's suits began to be manufactured 
in factories, and since that time the making of all sorts of women's 
garments has become common. At first only the poorer grades of 
clothing were made, but now even the most expensive garments 
come from the factory. In our study of the clothing industry much 
that has been said about men's clothing may be considered as 
equally true of women's. 

Importance of the industry in New York. In the ready-made- 
clothing industry the state of New York holds first place. Of the 
men's clothing manufactured in the United States in 1905, nearly 
half, in value, was produced in New York. The women 's-clothing 
branch of the industry was even more important, representing about 
seven tenths of the value of the output of the whole country. 

The manufacture of clothing is the leading industry in the state, 
attaining that position as early as 1880. The prominent position 
of New York in this respect is due to several causes, among which 
one of the chief has been the supply of cheap labor brought into 
New York City by ships carrying immigrants. Further, New York 
is an important port of entry for materials ; it is near the center 
of cotton and woolen manufacture ; and, in addition to all this, it 
has that great advantage which we have noted over and over again 
— the impetus of an early start. 
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The making of hats. The headgear of men, women, and children 

is made of a great variety of materials. These come chiefly from the 
vegetable and animal worlds. Some of the principal materials that 
go into the making of hats are fur, wool, cotton, silk, and straws of 
various kinds. The most valuable straws for this purpose come from 
a kind of wheat grown in Tuscany, Italy, and from the young leaves 
of a plant of Central 
and South America. 

The styles of hats. 
The styles of hats 
vary greatly from 
time to time in the 
same country, al- 
though for men and 
children the style 
is more fixed than 
it is for women. 
Then, again, the 
form of headgear va- 
ries greatly in differ- 
ent countries. For 
example, the Arab 
wears a turban, and 
the cowboy a broad- 

brimmed slouch hat. quality Suitahle kor Feltino 

The country people 

in the southern part of China wear big bamboo hats, which they tie 
on with strings. Italian women wear bright-colored handkerchiefs 
over their heads. In northern countries, like Russia, the headgear 
is made of fur, which fits pretty tightly to the head. 

The making of "felt" hats, from fur and wool, is an impor- 
tant industry in the United States. The value of the products of 
the fur-hat industry is several times greater than that of the wool 
product. 

Processes of hat making. The process of making wool hats is 
a rather simple one. The wool is wound from a card upon a form 
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which is shaped like a single cone, orjike two cones with their bases 
placed together. While this cone is rotating, the wool is wound 
upon it in a kind of zigzag manner. The machine is stopped when 
enough wool has been wound on, and, where there is a double 
cone of wool, it is cut apart in the middle. Each cone forms a 
rough framework for making a hat, which is then shrunk in hot 
water until it reaches the desired size. These rude forms have to 



Forming Department 
Where felt is shaped (or haw over large cones 

be put through a number of processes, such as felting, dyeing, 
stiffening, blocking, finishing, and trimming. In going through 
these various processes even the simplest hat is passed on from 
one worker to another for some special operation. Here is a good 
example of division of labor. 

Fur hats are made from the fur of various animals, such as the 
rabbit, nutria, and oth.ers. The long hairs are first pulled out of the 
skin ; the fur, while still on the skin, is then put through a process 
known as " carroting." This is done hy applying certain chemicals 
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which make the different fibers in the fur stick tightly to each other. 
After further treatment the fur is ready to be sheared from the skins. 
In making felt hats from fur, the first thing to do is to mix to- 
gether different kinds and qualities of fur, so as to give the desired 
quality to the material of which the hat is made. The fur is next 
subjected to a number of other processes before it becomes of the 



right texture and ready for felting. A workman then takes some 
of this prepared fur and feeds it into a felting machine. The fibers 
of the fur come into contact with a cone, and on it they are made 
into a mass of thin felt. When the felt has been stripped from 
the cone, and has gone through a number of other processes, it 
is ready to appear as a hat. 

In the year 1900 there were 171 factories in the United States 
engaged in the making of fur hats ; 59 of these were in New 
Jersey, 58 in Connecticut, 20 in Pennsylvania, 15 in New York, 
II in Massachusetts, and 8 in other states of the Union, 
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Miscellaneous. We have now studied the industries which have 
to do with the most important articles of clothing. There are, of 
course, numerous minor articles connected with garments, such as 
buttons and pins, which must be provided by manufacturers. As 
time has passed, there have been made and placed upon the mar- 
ket numerous inventions which assist in the manufacture of cloth- 
ing, in the home or elsewhere. Hooks and eyes, for example, have 
been improved ; the making of buttonholes is done by machinery 
— in fact, strange as it may seem, buttonholes may actually be 
purchased, for they are made on strips of tape which can be sewed 
on where buttonholes are needed. The country is flooded with 
advertisements of devices on this order, which make for conven- 
ience and comfort in clothing. Further, there are industries con- 
nected with the cleaning, pressing, and mending of garments, the 
renovation and sale of second-hand articles, and so on. In a book 
like this it is impossible to take up all these branches, so we must 
content ourselves with simply mentioning that they exist. We 
have laid down the main lines upon which clothing should be 
studied, and the student can fill out the smaller details for himself. 



PART IV. SHELTER 



CHAPTER XIV 

HOUSES AND HOUSE MATERIALS 

The real use of clothing is to protect the body from harmful 
influences in the environment, such as heat, cold, or dampness. 
Shelter does much the 
same for man as cloth- 
ing does, except that 
it is not fitted to the 
body and is not carried 
about with it, as the tur- 
tle carries his " house." 
It may, besides, afford 
protection from harm- 
ful animals or insects. 
It can be entered and 
left, as clothing can 
be put on or taken 
off, but it is generally 

made of different and ^^^^^ ^^ ^ Well-io-do Filipino 

heavier materials. 

Houses and dvillzatlon. The houses built by civilized men are 
much larger and better than those of savages. Most of us would 
be uncomfortable if we had to live in the sort of house which to 
a savage seems luxurious. He is satisfied if he has a mere cave or 
rude shelter into which he can crawl at night or during bad weather, 
whereas we fill our houses with things which we declare to be nec- 
essary to our comfort, but of which the savage has never dreamed. 
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As human beings increase in civilization, their wants increase, 
so that they are always becoming dissatisfied with what they have, 
and reaching out after something better. This is true in regard to 
food ; men were once satisfied with food which to-day we would 
not eat, and were willing to eat such food raw or only partially 
cooked. Now we must have our food cleaned and purified and 
prepared for the table in many tempting ways. Clothing at first 
was very rude and clumsy, but people found no fault with it if only 
it kept them warm. Now we are not satisfied unless we can wear 
good materials, which have been made up to fit us and to look well. 

So in the case of shelter, man's wants have constantly increased, 
until we have come to demand roofs that will not leak, walls that 
have no cracks through which the wind can enter, plenty of light 
from glass windows during the day and from lamps or electricity 
at night. With the increase of our wants we have constantly added 
to the comforts and luxuries of our homes, so that as civilization 
grows, our homes become more and more unlike those that once 
satisfied mankind. 

The Influence of Environment 

What we have seen to be true of food and clothing, as regards 
the influence of environment, is true of shelter also, and the kind 
of house built in any locality must fit the conditions which sur- 
round it. Let us consider first the influence of climate upon the 
style of house. 

The influence of climate. In the tropics. In the hot lands the 
house is chiefly a shelter from heat and rain, or occasionally from 
wild beasts. A person does not expect to spend much of his time 
in the house, and occupies it chiefly during the hottest hours of 
the day, during storms, and at night. What is most necessary for 
a house in these regions is that it shall have a good roof. Even 
when there are no storms, as in the rainless districts, the roof is 
of great importance as a protection against the rays of the sun. 

In polar regions. In the polar regions, however, it is necessary 
that there shall be protection chiefly against the cold, and so 
the house must be of a different sort from that of the tropics. 
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We have already seen how the Eskimos make a weather-tight house 
out of snow. Other northern tribes have an underground house, 
where, of course, the 
walls are miles thick. 
These underground 
dwellings are roofed 
over with beams upon 
which earth is packed, 
and the entrance to 
them is closed up in 
some way. 

One of the things 

which goes with shelter 

is fire, which is, of 

course, more important 

In the tropics the fire is likely to be out- 

not needed for its heat at all. The cook- 



A Tropical House 



in the cooler regions, 
side the house, for it 
ing is done outside, 
and the only fire in- 
side is for lighting 
purposes. But in 
northern regions the 
fireplace is inside 
the house, and serves 
at the same time for 
heating, cooking, and 
illumination. 

In ancient Greece. 
This difference be- 
tween the houses in 
warm and in cool re- 
gions is not confined 
to savage tribes, but 
can be clearly seen 
among peoples who are civilized. We find the same sort of dif- 
ferences, depending chiefly upon climate, which we have already 
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noted in the case of food and clothing. As an example of this 
let us compare the old Greek house with the kind built in north- 
em Europe. 

In the warm country the 
chief purpose was to secure 
protection from the sun, and 
so it made very little difference 
whether the side walls of a 
house were solid or not, pro- 
vided that the roof was upheld. 
As this could be done through 
the use of pillars, the old 
Greek house was in shape 
something like the Greek tem- 
ples with which we are familiar 
in pictures. There was likely to 
be one large room surrounded 

, ,. ,, with pillars which held the 

A Creek House '^ 

roof m place. 
The room was lighted through a square hole in the middle of 
the roof, and this 
hole served at the 
same time as a chim- 
ney. There were no 
windows. The fire 
was kindled beneath 
the opening, and the 
smoke, after circling 
about and blacken- 
ing the rafters, es- 
caped through it. 

Around this main ^^^^^ ot biu™i oi abwumlo euuuIw 

room, which was the Wigwam made' of Ash Bark 

chief living room, 

there might be a number of small bedrooms, which were no 
more than large berths used only for sleeping purposes. 
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In northern Europe. Houses in northern Europe were not built 
in this way, for they would have been too cold. The walls were 
made strong and water-tight, and no opening could be left in the 
roof. The interior would have been quite darlt had it not been for 
holes in the side walls, which served as windows. These were 
covered with thin skins, tightly stretched, and admitted some light. 

There was a certain portion of the house in which the cooking 
was done, and here the people spent most of their time. The rest 
of the house was 
divided into small 
rooms, all inside the 
thick protecting walls. 
This division into 
smaller rooms was 
likely to darken the 
house still more, and 
so to call for more 
windows. But the 
main purpose, all 
through, was to keep 
warm. 

Climate, then, has 
had a great deal to 
do with the shape 
and form of the 

house ; and climate, „^„,„ „^„,^ „ Sca.»,..v,. 

along with other 

conditions of the environment, has also determined what materials 
should be used in building, in every region of the world. 

OUier conditions. There are other conditions which have influ- 
enced the type of house. In some countries the rivers overflow 
their banks every year and flood the whole region. This leads to 
the building of houses in trees or upon piles. Again, in a place 
where there are frequent earthquakes it is unwise to build houses 
out of stone or other permanent materials. It is best in these re- 
gions to use light materials, so that if the houses are shaken down. 
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no serious damage shall be done. When such houses are destroyed 
they can easily be rebuilt. In the Phihppines and in Japan, where 
earthquakes are common, this type of dwelhng prevails. 

The location of houses. Environment frequently decides the 
location of a house as well as its type. If a man is afraid of wild 
beasts or of his fellow man, he may build his dwelling in a tree or 
on the top of a cliff, and he will make it as strong and safe as he 
can. If there are natural caves, as there are likely to be in lime- 
stone regions, it is a simple matter to use them as houses, for then 
only a front wall needs to be built. The cliff dwellers in the south- 
western part of our country had their houses far up on the cliffs, 
and climbed up into 
them by a series of 
ladders, which they 
pulled up after them. 
Safe as these houses 
were, they were often 
a long way from the 
fields which had to be 
cultivated ; but con- 
venience was a sec- 
ondary matter in those 
days. 
© uod.mood >r vnJ^r.™! Convcnlence, how- 
Chne Dwellings , , , 

ever, has always been 

considered to some degree in housebuilding. Since water is a 
constant need of man and of his domestic animals, houses are 
likely to be built near springs or streams. And nearness to a sup- 
ply of food, such as game or fish, has often furnished a reason for 
choosing a certain location, A good example of this is the so-called 
" pile " dwelling. Far out from the shore, on beaches where the 
water is shallow, savage peoples have built groups of dwellings, 
or villages, upon stakes driven into the sea bottom. They can 
fish from their own doorsteps in their own back yards, and at the 
same time they are protected from wild animals and from human 
enemies. Venice was originally built upon islands for the sake of 
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protection, and its streets are canals. When the Spaniards saw 
the pile dwellings along the northern coast of South America, 
they named the country Venezuela, which means " Little Venice." 

The environment, therefore, has had a strong influence upon 
the style and location of houses built by savage tribes ; and it has 
also influenced the housebuilding of civilized man. The miller 
used to live close to the waterfall which ran his mill wheel, and 
the house of the Maine fisherman is not very far from his fishing 
grounds and his boats. A man 
usually prefers to live near his 
place of business, and if that 
business is to be done under 
the same roof, it may even 
decide the type of house which 
he will build. This can be seen 
in the case of a shopkeeper 
who lives in the upper stories 
of his shop building. His 
house is quite unlike what he 
would have built if it had been 
merely a house to live in. 

The materials of houses. As 

in the case of the food raised 

and eaten and the clothing 

worn, so in housebuilding the 

^ , . , ■111 Trke Houses, New Guinea 

sort of materials provided by 

the environment has had and still has a very wide influence. 
The house must be made from the supplies at hand, unless trans- 
portation and commerce will bring to a certain region building 
stuffs not existing there. And so, since these resources are not the 
same in all regions, the houses of one region will differ in their 
materials and construction from those of another. This is a con- 
dition with which we have become familiar in the case of food 
products and clothing. 

Inorganic materials. The substances used for food and cloth- 
ing are obtained chiefly from the plant and animal world. But this 
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is not so definitely the case in housebuilding. For this purpose 
much of the material is taken from the ground in the form of stone, 
clay, and the various metals. It is easy enough to show how 
food, clothing, and shelter, when they depend upon products from 
the plant and animal world, must differ in different environments, 
for the plants and animals are adapted to the region in which they 
live, and man has to use those that are at hand. 

But when it comes to a lifeless substance like stone, climatic and 
other influences have little to do with its location. Ages ago such 
materials were located 
where they are by the 
great forces which 
shaped the crust of 
the earth. These 
forces we do not 
know much about, 
and, in regard to the 
stone, clay, and other 
articles used in build- 
ing, we can only say 
that they occur in vari- 
ous places, and that 
when they do occur 
they have a marked 
effect upon the char- 

^ „ ^ acter of the houses 

Wearing away of Soft-Rock Stratum 

m those regions. 

For instance, stone caves, such as the cliff dwellers used, were 

formed chiefly by the action of water against the rock. If the rock 

is in layers, and if a soft layer lies between two hard ones, it will 

wear away faster than those above and below, and presently there 

will be a cave. These frequently formed the dwellings of ancient 

races of men. In France, where the soil is full of limestone, there 

are great underground caves, which we know were inhabited ages 

ago by man, because in them are the bones of animals that were 

slain and eaten, while on the walls are rude drawings. 
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There are certain kinds of stone which are specially useful for 
building purposes. We find the old temples of Greece very largely 
built of marble, which was quarried near by. To-day granite and 
marble can be sent from one place to another, but in early times 
men found stone so dif¥icult and costly to handle that for building 
purposes they regularly used whatever kinds were close at hand. 

Another mineral substance which has been of great importance 
in housebuilding is clay. Some of the earliest huts of savage 
peoples were made of mud or clay, and even when a hut was 



A QoARRV IN New Yurk State 

made of logs, clay was often used to fill up the cracks between 
them. Later it was made into blocks or bricks, and the walls 
were composed of a number of such blocks piled one upon another. 

At first the blocks were hardened simply by the heat of the sun. 
As we have seen, the name given to these sun-dried bricks was 
adobe, which was originally an Egyptian word, transferred by way 
of the Arabic into Spanish. 

Clay, when merely sun-dried, is not very hard, and cannot stand 
much moisture without being washed away ; so this kind of material 
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can be used only in rainless or nearly rainless regions. Adobe 
dwellings are frequently seen in the American desert, A house of 
the Zufli Indians and a Zufli village composed of many of these 
houses built beside and above each other have been described in 
the early part of this book. There were several ways in which the 
clay was made into house walls. Sometimes two rows of sticks 
were put up and the space between them filled with clay ; again, 
large blocks were formed in boxes whose sides could be removed, 
or in molds made of basketry. In no other place in the world can 
adobe construction be seen to such an extent as among these I ndians. 



Method of Adobe Construci'ion 

There are a number of other mineral substances which are neces- 
sary in our housebuilding, such as the sand and lime used to make 
mortar, the cement with which cellar floors are covered, the glass used 
for windows, and so on. To these must be added the metals from 
which nails, screws, and hardware in general are made. Metal was 
rarely used by uncivilized peoples in housebuilding, and its presence 
in the modem dwelling is of no special value in discussing the effect 
of environment. Easy methods of transportation make many mate- 
rials available in all civilized communities. One of the most curious 
instances of a house that is fitted to its environment is that in 
which the walls are made of water — in the form of snow and ice. 
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Organic materials. In considering plant and animal products 
used in construction, we can see that they correspond to the en- 
vironment, because they come from living things which, in order 
to exist, must correspond to it. For instance, in the tropics a house 
may be made of bamboo and thatched with palm leaves. The 
wooden beams may be cut from tropical trees, such as teak and 
palm wood. All sorts of tropical grasses, leaves, gums, and the 
like are employed. In the cooler regions, however, these woods 
will be replaced by pine, spruce, and other woods of the locality, and 
the thatch, which must be more durable, will be made of shingles 
or even of slate. 

In some countries 



are used ; in Japan 
partitions of paper 
are common, and 
elsewhere they are 
made of matting. We 
have already learned 
the reason for build- 
ing houses of light 
material in regions 
where earthquakes 

jAi-ANtsE Houses have Sliding Partitions 
are common. 

When we come to animal products we find them represented 

very fully in the houses of uncivilized peoples. The Eskimos use 

bone for the framework of skin tents, and practically all hunting 

and cattle-raising people use hides. The tent of the Indian tribes 

where the buffalo roam is made of buffalo skins sewed together 

and stretched over a number of poles, as indicated in the picture 

on page 309. A flap is left open at the top to let out the smoke, and 

the lower edges of the hides are pegged to the earth. In southern 

Siberia the tents are of felt, which is made of layers of animal 

hair matted and pressed together. Even when the houses are made 

of wood, the openings to admit light, since glass is unknown or too 

costly, are frequently a sort of parchment made from animal skins. 



302 



COMMERCIAL AND INDUSTRIAL GEOGRAPHY 



In modem houses animal substances are used to some extent — 
in the form of hair, which is used in mortar, and in the leather, 
felt, and other materials used for one purpose or another. 

If, along with houses, we consider the fuel used in heating 
them, we should include the mineral coal, mineral oil {coal oil 
or petroleum), wood from the plant world, oil such as the Eskimo 
gets from blubber, and tallow and wax from which candles are 
made. And if we were to consider also house furnishings, we 
should open up a wide subject ; 
for mineral substances are used for 
many household utensils, plant sub- 
stances for furniture, and animal 
materials for rugs and other fur- 
nishings. 

Early and modem houses. If we 
look at the history of the matter, 
we can see, then, that the earliest 
houses were generally made of 
materials from the plant or animal 
world, but that the forward move- 
ment, especially when it comes 
to building fireproof structures, is 
toward mineral or noncombus- 
tible materials. Bricks baked in a 
furnace or kiln, tiles, and especially 
structural iron and steel are coming to be the chief building mate- 
rials in those places where civilization is most advanced. 

Modern Improvements in Housebuilding 

Primitive needs. The art of building has improved steadily with 
the advance of civilization and with the increase of human needs. 
The first dwelling which man had, besides the caves which nature 
had made for him, was probably a mere shelter against the wind — 
a few branches twined together, forming a sort of fence behind 
which he could crawl. This was gradually improved upon until 
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there were walls and a 
roof. Many of the houses 
of savage peoples are 
circular, because such a 
house included the most 
space with the least ma- 
terial. And so advance 
in building went on 
from age to age by slow 
degrees until we get 
down to modem times. 
From what has been 
studied about primitive 
houses it is clear that they were not built to live in, so much as to 
provide occasional shelter for human beings who lived for the most 
part out of doors. Our houses have a different purpose ; for many 
of us spend a large part of our lives indoors. We therefore seek 
to make the house not only se 
cure against the weather, but also 
attractive. With the advance in 
division of labor and in com- 
merce, a house can be fitted out 
with more and more conven- 
iences and luxuries. 

The most rapid advance in 
the art of building and fitting 
up houses for the comfort and 
pleasure of those who are to 
dwell in them has been made 
within the last century. This 
progress has been so rapid that 
an inexpensive and modest 
house of to-day has far more 
conveniences and comforts than 

had the palaces of kings in the c„uni.ij<,f iheUuF«uuiAm«i«iiEihnu]ogy 

olden times. The Kuue IIut of a Savage 
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Medieval castles. While the castles of the Middle Ages were 
often spacious and picturesque, life in them was very wretched. 
They were cold, damp, dark, and not too clean. They were heated 
in winter by an enormous fire in an open fireplace, but the pro- 
tection against the weather was so slight that although a person 
might be almost roasting on the side of his body which was turned 
toward the fire, the other side might be half-frozen. The winters 
were cheerless and full of discomfort. It is sometimes surprising 



In the Old Castles Torches gave wut Uncertain Light 

to us to find how often the poets of the Middle Ages sang about 
the coming of spring ; but if we know how they lived, we cannot 
be much surprised. The coming of spring meant that they were 
going to be warm for a while, and that they could get out of the 
damp, chilly castles into the bright sunshine. 

At night these castles were poorly lighted by flaming torches or 
by pieces of burning tow, set in brackets or in vessels attached to 
the wall. There were no sewers and no running water. In short, 
there were hardly any of the conveniences which we demand in a 
house ; and one can readily imagine the many discomforts which 
must have been endured by the occupants. 
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" Modem improvemeats." Heating and lighting. Compare such 
a castle with the house of to-day. There are very few houses now 
that are dep)endent upon fireplaces for their heat ; they are more 
likely to have wood or coal stoves or furnaces. Modem houses are 
lighted by something far better than torches, better even than the 
tallow candles of our ancestors. In the country there are large oil 
lamps, and in the city, gas and electricity. Thus the houses of 
to^y are dry and warm, and may be 
well lighted at all times. 

Water and waste. In the country the 
farmer's windmill pumps water into a 
tank, from which pipes lead to his house 
so that he may have running water there. 
Pipes may also pass through a boiler or 
through heating tubes and supply him 
with hot water as well as cold. The 
whole house can be kept clean, and 
the dwellers in it can have frequent 
baths and keep themselves in healthy 
condition much more readily because 
of these improvements. 

Again, the drainage of the house, 
even in the counhy, is now carried off A Winihhill 

into cesspools and no longer breeds 

discomfort and disease ; while in the city the houses are connected 
with great sewers, which run under the streets, carrying the waste 
far away from the dwellings. This is of the utmost importance for 
the comfort and health of the people. 

Necessity for division of labor. A modem house is a compli- 
cated one to build because all these conveniences have to be pro- 
vided for. When the Germans of the Middle Ages built their 
houses, all they had to do was to lay a foundation, put up the 
beams, nail on the boards and shingles, and build a chimney. But 
now it is necessaty that a number of different kinds of workmen, 
who pursue an extended division of labor among themselves, shall 
unite in building the house. 
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First come the masons, who dig the cellar and lay the founda- 
tion ; then the carpenter or bricklayer, who builds the walls, chimney, 
and roof. Before the work can go any farther the plumber must 
dig the sewer trench and put in the pipes for the sewage, the 
water, and the gas. Perhaps at this point the electrician appears 
and wires the whole house. Then the carpenter takes hold again 



and lays the floors, while another workman puts on the laths. 
These men are followed by the mason, who plasters the side walls 
and ceilings of the rooms. After the plastering dries, the carpenter 
puts on the interior finish, hangs the doors, puts in the windows, 
and attends to many other matters of this sort, while the stair 
builder puts in the stairs. Meanwhile the furnace man has set up 
the furnace and the mason has cemented the cellar. Later the 
painters paint the woodwork and finish the floors, and then come 
the paperhangers. Outside the house other workmen have been 
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smoothing the ground and planting or sodding it ; perhaps another 
set of men are putting up an iron fence. It is evident that all this 
will take considerable time, because the various details must fit in, 
one with another; and certain workmen can do nothing until those 
who precede them have finished. It is, however, an excellent 
illustration of the division of labor. 

Among savage peoples the man who is to own the house is 
generally the one who builds it, unless he is a powerful or rich 



man who can make others do it for him. But in the erection of the 
modern house there are so many different workmen that it is almost 
necessary to have an architect, who draws the plans and who is 
supposed to supervise all the various contractors. Probably no 
single contractor could do all the various kinds of work, however 
capable he might be. He might have a thorough knowledge of 
carpentering and painting, but he could not be a plumber at the 
same time that he was busy with saw and hammer, nor could he 
do the work of an electrician. So that to-day in the building of 
even a small and simple house there is a specialization in labor 
which would have amazed the people of a few hundred years ago. 
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Comparison with simple structures. In order to bring out more 
clearly the difference between primitive methods of construction 
and the complicated operations of modem housebuilding, let us 
look for a moment at some of the uncivilized races of to-day and 
notice how their desire for shelter takes practical shape. 

They do not need an architect to draw the plans of a house long 
before it is begun ; nor are there contractors who take these plans 
and figure out carefully the costs, finally submitting their ** bids.'* 
All the houses in a certain region are built on precisely the same 
plan, some a little larger and some a little smaller. There is no 
choice of material, because everybody uses the same kind. There 
are few workmen who are really specialists, except perhaps the 
blacksmith. 

The igloo. In the early part of this book we learned something 
about the housebuilding of the Eskimos. When a man is ready 
to build his house or " igloo," first of all he draws a circle in the 
snow with his knife, and after he has cut out the blocks which he 
intends to use, he fits them around this circle, each row leaning a 
little further toward the center and being firmly stuck to the next 
lower row, so that the whole will not cave in. He goes round and 
round with these blocks until finally only a small hole is left un- 
covered at the top, and into this he fits a piece of snow or ice, which 
completely closes it. Then the roof cannot cave in, because the 
last block is like the keystone in the arch of a bridge, which holds 
the rest of the arch in place. 

After making the outer passage and cutting a block of snow for 
the door, the Eskimo carves out benches of snow for the inside 
of the hut, and finally covers the inner walls with skins. These 
skins hang rather loosely from the snow walls and ceiling, and 
give an added protection in case the snow of the roof begins 
to melt. 

All that remains to do is to light the oil in the lamp, and to 
bring in the furs which serve as covers to the berths or benches, 
and as rugs. The making of an igloo is a simple operation, though 
it takes a good deal of skill to finish the dome neatly. To make 
a small igloo only a few hours are needed. 
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The tepee. The same is true of the "tepee" of the Indian. 
When the tribe wishes to make a camp, each person about to set 
up his tepee, or tent, goes out and unpacks or cuts a dozen or so 
of straight poles more or less like bean poles. These poles are 
tied together in a bunch at the top and spread out below so that 
their lower ends form a circle ; all together they form a cone. 
Then the skins are hung about this framework, and the lower 



edges of the skins are held down by pegs or heavy stones. The 
opening at the top for the smoke has a flap, which can be so 
arranged as to prevent the wind from blowing the smoke back into 
the tepee. A flap lower down makes the door, and nothing then 
remains for the builder to do but to kindle a fire at the door or 
in the middle of the tepee, and bring in what furniture he 



The yurt. Some of the Cossacks of Central Asia have a tent, 
a little more complicated than the tepee, which they call a " yurt." 
The walls of this lent are composed of a circular latticework which 
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can be squeezed together or pulled apart, so as to make the tent 
larger or smaller. Upon this latticework rest the roof beams, and 
the whole structure is covered with layers of felt. 

When the Cossacks wish to build a house, they must either 
make the latticework or have it ready to use. It is generally made 
once for all and carried about with them on their journeys, so 
that on reaching a camping place it is only necessary to set it 



on the ground, put up the framework for the roof, and stretch 
covers over the whole ; the house is then ready for occupancy. 
Some of their houses are on wheels, like those of the gypsies, or 
like a " prairie schooner." 

Improvements in furniture. It is perhaps right to consider the 
furniture of a house as part of it. If we do this, we have another 
example of how, with the advance of civilization, the house has 
become more and more comfortable and luxurious. In the snow 
hut of the Eskimo there is no furniture except that which we have 
mentioned and perhaps a few cooking utensils like pots and bowls. 
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The same is true of the Indian houses. The Cossacks have more 
furniture of the same kind, and, in addition, a supply of cushions 
and rugs. 

For many ages the furniture of a house was confined to articles 
of this kind. At first men did not have tables or chairs. When 
they were not standing they either lay or squatted upon the ground 
or on mattings or rugs, and when they ate they held the bowl of 
food between their knees. But after a while it became customary 
to sit upon something that was lifted from the ground, and then 
it was more convenient to have the bowl or plate placed upon some 
sort of table. 

From these small 
beginnings, where the 
only furniture con- 
sisted of the cooking 
utensils, and of the 
skins and matting 
used to sit on, the 
house has been fur- 
nished until now we 
have conveniences of 

all sorts, as to whose Coun«r'>"l«Bi.«u«An>,n«n Ethnology 

uses the savage could ^'^■"^" ^'"'"' ^"'* ^°^'''- ^^^ "^"^''^ •"' '^^""'^ 
not even guess. Of course, all such furnishings as bookcases and 
desks were of no use until reading and writing had been invented, 
and most of them were not known until after the invention of 
printing, only a little over four centuries ago. When we read about 
the furniture of a house in the stories of Homer, what surprises us 
is that there was so little. Even now, in Japan, people sleep and 
sit on the floor and have their meals served there. 

ImpTOvemeiits in omamentation. There was some ornamentation 
of the houses of many primitive peoples. The Indians used to paint 
pictures of buffaloes on the outside of their tents, or draw figures 
of imaginary birds and beasts on the walls of their wooden houses ; 
and many of their rugs were very beautiful and ornamental. But 
it was reserved for more civilized people to decorate the interior of 
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their houses. This was because, as we have seen, civilized people 
spend more time in their houses, and naturally wish to make them 
pleasant and attractive. So, in these days, a house is not considered 
desirable unless it is painted or papered, and finished with var- 
nished woodwork and paneled doors. Usually it has pictures and 
various other ornaments to make it seem, as we say, homelike. 

Fireproof materials. One of the greatest advances in construct- 
ing buildings in modem times is in the use of steel and of fireproof 



materials. As there was need of larger and larger buildings, 
the weight of the structure became too great for wood, and the 
framework of buildings had to be made of stronger substances. 
The most developed form of such building is to be found in the 
modem skyscrapers, which are several times higher than the 
highest buildings of a few years ago. The framework of these sky- 
scrapers is made of huge beams of steel, which are riveted to each 
other with red-hot rivets, and which possess a strength enabling 
them to bear the enormous weight of stone and other materials 
now used. In the New York Municipal Building, now {1912) 
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being completed, there are 25,240 tons of structural steel and 
700,000 cubic feet of granite, the orders for steel and granite 
being the largest ever placed. 

The highest building in the world is the Woolworth Building in 
New York City, which will reach 750 feet above the street level, 
and will have 55 stories above ground. Other big buildings run 
up 600 feet, 500 feet, etc., the number increasing as the height 
decreases. In the Woolworth there will be 28 elevators and 27 
acres of floor space ; a complete restaurant, Turkish bath, and 
swimming pool are included among the conveniences, although it 
is an office building. 

An interesting feature of the Woolworth will be that the tenants 
on the top floors will enjoy three working days more of daylight a 
year than those on the street, for the sun will be seen two minutes 
earlier and later, morning and evening respectively, each day. 

As cities have grown larger the danger of destruction by fire, 
with loss of life and property, has become greater and greater, 
and so buildings have come to be constructed more and more gener- 
ally of fireproof materials. Cement and tiles of all sorts, as well 
as stone, are used ; and where wood is used, frequently it has been 
so treated as to bum very slowly or not at all. It has even been 
proposed by the famous inventor, Edison, that houses shall be built 
in huge molds into which the concrete which is to form their walls 
can be poured ; in this way the four walls of a house could be 
" poured " in one day or less. 

This is a long way from the mud hut of the savage, and it is a 
result of the development of civilization. It has been made possible 
by the division of labor between men, and by the fact that they 
trade ideas as well as materials with each other, so that each nation 
has not only its own inventions but those of all nations as well. 
The rate of this advance has been so rapid recently that there has 
been more progress within the last century than was formerly made 
in a thousand years. 



CHAPTER XV 

MODERN DWELLINGS IN COUNTRY AND aTY 

The Country House 

Id early times. As people became more numerous in various 
countries, along with the growth of civilization, there came to be 
a distinction between the city house and the country house, which 
has lasted down to the present time. In general, where many 
people live' together, they com- 
bine to secure advantages which 
they could not have if they lived 
widely apart. 

If we were to consider a coun- 
try house of the present time, 
located at a distance from any 
town or city, we might find that 
many of the advantages which we 
think indispensable are lacking. 
If one goes away for the summer 
to a house of that sort, he discov- 
ers first of all, perhaps, that there 
is no running water in the house, 
and that a pump in a well or cis- 
tern furnishes the entire supply. 
If he is accustomed to a morning 
plunge, he wilt find that this is 
well-nigh impossible, because all the water has to be carried, and 
there is no such thing as a large bathtub. If hot water is needed, it 
will probably have to be heated in a kettle on the kitchen stove. 

When evening comes, the reading lamp proves to be unsatisfac- 
tory, and a few rainy days convince him that the house is cold and 
314 
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damp. If he were there in winter, 
he would have to sleep in an un- 
healed bedroom unless he cared to 
build a fire for himself in a stove 
or fireplace. 

If he should examine the way in 
which the people about him lived, he 
would find an absence of many con- 
veniences to which he had been ac- 
customed, and of some things which 
he had considered necessities. He 
would also find that it was not always 
easy to get supplies, especially meat 
and ice, and that it might be neces- 
Old-Fashiuned Stove ^0" ^'^ S*^ several miles for his letters 

or to send a telegram or a telephone 
message. Fifty years ago these would have been the usual condi- 
tions in the country, and they still exist in the more remote districts. 
At the present time. To-day, however, the country house may 
differ widely from the one that has 
been described. There have been 
improvements of many kinds which 
are making country life more com- 
fortable every year. In not a few 
of the rural districts hot-air fur- 
naces are replacing fireplaces and 
stoves, and sometimes the houses 
are heated by steam or hot water. 
If they are lighted by oil lamps, 

the light may be entirely satisfac- 1 

tory, like that given by the Roches- I 

ter lamp ; or the house may even 1 

be lighted by acetylene or some i 

other gas, 1 

Although there is no public !, 

sewer, there may yet be a large KocHtsitK Lamp 
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underground tank into which the waste of the house passes through 
pipes, and the plumbing system may be of the most sanitary kind. 
Again, there may be bathrooms and running water, supplied from a 
tank into which the water can be pumped by hand or by a windmill. 
Improved methods of communication. The trolley car. One 
of the great factors in country life in recent years has been the 
electric trolley car. No other influence has been so strong in the 
development of country districts near towns, or even of those at a 
distance from towns. In fact, after a trolley line has been estab- 
lished, the region through which it runs is no longer the country, but 
becomes a suburb of 
the city. Not only are 
passengers carried in 
and out, but frequently 
express cars deliver 
goods along the whole 
line. Between the rail- 
roads and the trolley 
roads, there are com- 
paratively few isolated 
regions, especially in 
the eastern parts of 
the United States. 
The Farmer uses kis Automobile to carrv Postal delivery. An- 

Mu.K TO THE Creamery ^^^^^ ^^^^ ^^ ^^^_ 

nection with the cities and the world in general is through the 
extended activity of the post office. Not long ago there was 
established in this country what is known as " rural free delivery." 
This means that there are letter carriers to visit the various country 
houses, just as they visit the houses in the city, The carriers do 
not come so often during the day, but it is possible to get one's 
letters or daily newspaper quite as early in the morning as if one 
lived within the city limits. Frequently the mail is delivered at 
short intervals from the city post office to the country post office 
by the electric cars. All this has drawn the country closer to the 
city. Moreover, to most people the country becomes more and 
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more desirable as a place of residence, with every new link of 
communication with the outside world. 

The telephone. Finally, one of the chief influences in the de- 
velopment of country life has been the telephone. If people can 
talk with one another whenever they like, they are, for many practi- 
cal purposes, as near as if they were in the same house, or even 
room. In many districts the local exchange rates are so low that 



A Rural Free Delivebv Wagon 

every householder can afford to have a telephone under his own 
roof. To be able to summon the doctor, or give an order to the 
grocer, or merely to find out the exact time, without a journey of 
two or three miles, still seems a little like magic to some of the 
older residents. 

All these improvements and inventions have added greatly to 
the comfort of country people. Rural life has always had certain 
advantages over life in the city. Sunshine and fresh air, beauty 
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and quiet, belong to the country, but nevertheless country life, in 
the old days, was often hard and monotonous. At the present time, 
with new conveniences at home, and with inexpensive means of 
communication and transportation, those who live in the country 
have no reason to complain. 

Advantages offered by the City 

People who live in a modem city, with the exception of those 
who dwell on the very outskirts of it, have not only all the con- 
veniences we have mentioned, but many others. When a number 
of persons having the same needs live close together, they usually 
find it possible to unite upon some method of meeting those needs. 
This leads to the establishment of waterworks, gas works, and the 
like. Furthermore, they develop a system of protection against 
dangers of various sorts, such as fire. 

Fire protection. Old methods. Formerly, in the country, the 
only way to fight a fire was to get a number of people together who 
would form a " bucket line." Somebody would pump water from 
a well or a cistern into a pail, and this pail would be passed from 
hand to hand, until finally the last man in the row would throw it 
upon the blaze wherever he thought it would do the most good. 
Of course no fire that was well started could be put out by this 
method. 

The next step was to have large cisterns somewhere in the cen- 
ter of the town, and a fire engine, which was worked by hand. 
Such an engine had two long bars, one on each side, as handles ; 
and a stream of water was pumped up by a number of men on each 
side of the engine, who worked these bars up and down. The 
water was carried to the engine through a hose let into one of 
the cisterns or into a well. This was better than the first system, 
but still it was not very effective. There was a fire department 
and a fire chief, but they knew very little about fighting fires, and 
sometimes the only things which distinguished them were their 
uniforms and their great self-importance at the time of danger. 
Sometimes rival companies, in their efforts to prove the superiority 
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of their respective engines, would wholly neglect the fire that had 
called them out. When once a fire was well started, all that pre- 
vented a wide devastation was the separation of the dwellings 
from each other. 

New methods. But in a modem American city the business of 
fighting fires has become a specialty ; men are very finely trained 
in this work, and are commanded by chiefs who have had long 



experience and know exactly what to do. The engines, drawn by 
strong horses or driven by steam or electricity, pump the water in 
tremendous streams from the hydrants of the waterworks. The 
stream is often so powerful that it takes several men to hold the 
nozzle of the hose. There are also at the disposal of the fire 
fighters all sorts of hooks and ladders, nets, and other devices to 
assist in the work. Certain chemicals are used, which put out a fire 
very quickly if it has not gained much headway. Often the chem- 
ical engine has all the work done before the other engines arrive. 
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Every instant of time is saved. The firemen sleep in the 

engine houses and do not take time even to come downstairs ; 

having jumped into 

their clothes, they slide 

down a brass pole to 

the lower floor. They 

are drilled so that they 

can do this in a very 

few seconds, because 

the best time to fight 

a fire is before it gets 

well started, and the 

sooner they get there 

. „ ^ ^ the better. If horses 

A Modern Fire Engine 

are used, the harness 

From Hiirs-LessonsforJuniorCitiiens" . , ,, 

IS suspended from the 
ceiling and the intelligent creatures are trained to go and stand 
under it. At the first sound of the alarm bell or whistle they take 
their places. The harness is then dropped upon their bodies and 
very quickly buckled 
on, the warning bell 
is sounded, and the 
engine dashes off to 
the fire. 

Formerly, if one 
had a fire in his 
house, the rooms 
were so deluged with 
waterthat sometimes 
the damage by the 
fire was much less 

than that caused by (-,„ p,^g Department at a Big Blaze 

the material used to 

extinguish it. But with the use of chemicals, and with the greater 
care which is now taken, a large portion of a house roof may be 
burned off without the rooms below being disfigured in any way. 
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Because of this efficient organization the man who owns a house 
in the city is not required to pay such high insurance premiums as 
he would if he were in a place without fire protection. 

Police protection. Another benefit which the city dweller enjoys 
is police protection. Probably this is not needed so much in the 
country, because criminals and other dangerous members of society 
are usually to be found in the city. At all events, every city has a 
large force of policemen, under a chief whose business it is to keep 



Modern Auto Fike Engine, New York Crrv 

order and to arrest lawbreakers. Also the policemen are supposed 
to take care of people on the crowded streets, to guide the traffic, 
show strangers their way, and so on, 

Uje of dogs. One of the most clever devices of recent times is 
that of using dogs as policemen, especially at night. This system 
was developed in Belgium and is becoming popular elsewhere. 
The night watchman has with him a dog who is specially trained 
to run around a house or other building and see if any suspicious- 
looking persons are lurking about. The dogs are muzzled so that 
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they cannot bite, but they will get in between the legs of a man 
who is running and trip him, thus delaying him until the policeman 
can come up. These 
dogs take great de- 
light in their work 
and act as if they 
understood what is 
said to them. Their 
help considerably in- 
creases the efficiency 
of the police. Here 
is a case of division 
of labor and coopera- 
tion between a man 
Mounted Polickman directing Traffic j j i_ ■ i 

and a dumb animal. 

Streets and sidewalks. In the cities much attention is paid also to 
the condition of streets and sidewalks. A rough, dark country road 
is frequently an uncomfortable and even a dangerous place. But 
in the city the streets 
are macadamized or 
paved, the walks are 
level and dry, and 
the street crossings 
clean. Dirt and filth 
are not allowed to ac- 
cumulate, and so dis- 
ease is kept down. 

Street lighting. 
Another city im- 
provement which has 
made life more com- 
fortable is the light- A tj,„ Y„,^ CiTV Police Dog 
ing of the streets. 

Years ago, before the city of London was lighted by gas, it was 
almost all a man's life was worth to go about at night. Ruffians 
collected around the dark street comers and assaulted and robbed 
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people who came by. But when gas was introduced all this law- 
lessness began to decline. With the use of electricity the light- 
ing of streets has become more and more satisfactory, so that 
going about at all times of night has been made far easier and 
safer. 

Removal of waste. The removal of waste from the house is 
carried on in the most efficient way. Garbage is collected daily 
and carried to some place where it will not be offensive. Some- 
times it is burned, sometimes it is worked over into various use- 
ful products ; the tin cans are picked out and the metal is used 
over again, while other portions of this refuse serve as fertilizer. 
Ashes also are carried off regularly, and used to fill in swampy 
grounds. 

One of the most interesting parts of a city is its sewers. We do 
not realize sometimes that under the principal streets of our cities 
run huge tubes lined with brick or tile, through which flows the 
drainage from dwellings. The sewage system used to consist of 
separate tanks or cesspools, of which each house had one. Before 
this, what is known as surface sewage was common. In a number 
of cities of South America a sort of small canal flows through the 
town and carries off refuse of all kinds. In some towns of the 
Middle West, fifty years ago, the gutters were the hunting grounds 
for scores of pigs which roamed about through the streets. Now, 
in addition to the city garbage carts and ash carts, we have the 
subterranean passages which form a great system of underground 
drains. These are inspected and are kept in good condition by the 
use of various chemicals. In these ways all the waste of a house is 
taken care of without trouble to the owner. 

Rapid transit. It was with the growth of cities, also, that the need 
of rapid transportation came about. As the cities grew, the business 
houses gradually came to be located in one place and the dwell- 
ing houses in another ; and in the large cities, since the value of 
the land in the business centers has become so high, the dwell- 
ings have been removed farther and farther into the suburbs. New 
York City has thus gradually spread out to cover a number of 
small towns from which sections of the city are now named, such 
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as Manhattanville, Harlem, and so on. In order that business men 
may go to their work quickly, a variety of methods of transportation 
through the streets have been de- 
veloped. The earliest of these 
was the stage or omnibus, and 
later the street railway. Upon 
light rails ran small cars drawn 
by horses, but after a while horse 
cars were too slow, and a more 
rapid method of transportation 
was called for. Horse cars have 
scarcely been used in large cities 
in recent years, except, strange as 
it may seem, in certain parts of 
New York City. Since there 
were so many vehicles and people 
on the streets, it was impossible 
that steam cars should run on 
them, and electric cars were then 
unknown. So it came about, a 
number of years ago, that elevated 
railroads were built in New York. 
The trains run on a trestle 
through certain streets, and stop 
every five blocks or so, at elevated 
stations (see picture, page 327). 
There was also an application of 
the cable system and cable cars 
to surface tracks ; beneath the 
tracks ran constantly a large cable, 
which could be seized, through a 
slit between the tracks, by a device 
attached to the bottom of the car. 
Then came the use of electricity 
and the modem electric car, run 
by an overhead or underground 
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system. Last of all, these electric cars have been made to run 
through tunnels in the ground and under rivers, where they do 
not interfere with the traffic of the streets and bridges, and so 
can go at a tremen- 
dous rate. 

In the distribu- 
tion of goods in 
the towns, the stores 
began with errand 
boys, who often daw- 
dled along, played 
marbles, and wasted 
much time ; horses 
and wagons next 
Elevated Railruau, New York City „„„„ :„,„ „„„ . ,„j 

came mto use ; and 

now automobiles are common. In the handling of mail, carriers 
have been superseded in large cities by the use of pneumatic tubes 
through which the mail is blown by air pressure to smaller places of 
distribution, or from the railway stations to the central office. The 
telegraph and telephone, especially the latter, the newspapers, and 
other lines of communi- 
cation are developed to a 
high degree in the large 
cities, 

A complex system. If 
one were able to open 
a deep crack across the 
street of a modern town, 
he would break apart a 
number of wires, pipes, 

and the like. This is what 

, , , ■ r Auto Delivery wacon 

happened at the time of 

the San Francisco earthquake in 1906 ; the ground cracked open 

and shifted so that these great bundles of wires and pipes were 

torn apart. The escaping gas became ignited and caused fires, which 

could not be put out because the water pipes were broken. 
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City life is so complex that it is like some great piece of machin- 
ery in which a single bolt out of place may lead to a whole chain of 
disasters. It has now become clear that a modern city is an enor- 
mous combination of dwellings, stores, and other structures, all 
bound together by numerous ties. This, again, is a fine example 
of division of labor or specialization, and also of trade or communi- 
cation. In different parts of the same city different occupations are 
pursued, and it is only by the multitudinous lines of transportation 
and communication that all these special parts are united in one 
whole. It is because a city dweller is able to be a part of such a 
system that he has so many advantages over a dweller in the country. 
In return, he has to sacrifice many of his own methods and ways. 



Bailding restrictions. In the heart of a city a person is not 
always allowed to build the sort of building which he may wish 
to, or even to use such building materials as may seem to him 
desirable. Being part of this great system, he is obliged to do what 
is thought to be best for everybody in it, and his personal prefer- 
ences have to be set aside. If he has a wooden house in the center 
of the city, and wishes to add to it, he is not allowed to build the 
addition of wood ; it must be of brick, stone, or other noncom- 
bustible material. The old risk cannot be prevented, but no new 
risk must be undertaken. This is because of the great danger from 
fire in such localities ; the buildings are so close together that if 
one of them burns, the. loss is not likely to be confined to a single 
owner. And so, since others will lose if one person is careless, 
he is obliged to take precautions of all sorts. In some buildings 
it is required that fire extinguishers shall be kept, and in all the 
large buildings in which many people live or work, and which are 
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not fireproof, there must be fire escapes and even fire drills, such 
as school children have. 

In many cities a man may not build a building above a certain 
height, because if he does, he will shut off light from somebody 
else. And he may not build over the sidewalk without special 
permission, or do anything else which will interfere with the rights 
of other people. Robinson Crijsoe could do what he liked before his 



A ScHuoL Fire Drill, New York City 

man Friday came, for there was no one but himself who had rights 
to be considered ; but when many people live together, each is 
limited by the rights of the rest. 

These rules about building are called a " building code," and every 
city of importance has one. In their general rules these codes are 
much alike, but it will always be valuable to the student to examine 
a copy of the building code of his own city and try to see why the 
rules are what they are. 
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The Influence of Climate upon Architecture 

Something has been said about the influence of cHmate and other 
conditions upon the shape and structure of a house, but so far we 
have considered chiefly the houses of uncivilized peoples. Now 
that we have been studying about more modem buildings, it will 



be interesting to notice how the present styles of architecture vary 
according to climate. 

Roofs. When there is a leak in the roof during the winter, the 
carpenter always looks first at the joints where parts of the house 
covering come together. But if these are all right, he begins to 
examine the flat sections of the roof rather than the steeper ones. 
It is not often that a bad leak occurs, unless the shingles are 
broken or very old, in a steep shingled roof ; but in the case of the 
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flatter type, the rain and snow are likely to beat in under the shingles 
and thus gradually to leak through. 

Again, during snowstorms, if the roofs are flat, enormous weights 
of snow gather on them and are likely to strain the whole house ; 
but the snow slides off steep roofs as soon as it begins to melt, and 
thus relieves the strain and lets them dry off. For these reasons 
the roofs of houses in rainy or snowy regions are more likely to be 
steep. They are almost always so, even among uncivilized peoples, 
in the regions of the heavy tropical rains ; in this climate most of 
the roofs have a considerable pitch. 

In regions where the rain is light and there is abundant sunshine 
the houses generally have flat roofs and open courts. This is clearly 
seen in Spanish types of architecture, and is observable in the case 
of the Greek temple, which was referred to some time ago. If the 
student will compare the two pictures of the Swiss and Mexican 
houses, he will see this distinction very clearly. 

Doors and windows. We have already seen that shelter is similar 
to clothing in its purpose, and we find that in a cold climate houses 
as well as garments must be made of heavy material with tight seams 
and few openings. It is common in this climate to have under the 
shingles or clapboards of a house a layer of paper, which is excel- 
lent to keep out the cold. The doors are often fitted with weather 
stripping, which prevents the wind from whistling through the 
cracks, and this is sometimes used on windows as well. 

Most of the cold which gets into our houses, if the doors are 
kept shut, comes from the windows, for the plastering is sufficient 
to keep it out elsewhere. So if the winters are cold, the windows 
must be tight-fitting; often they are made double. In the same 
way an extra door is frequently put on a house, either as part of 
a vestibule, or as a " storm door." 

On the other hand, when the climate is warm the houses may 
be of light construction, and it does not make much difference if 
there are cracks of various kinds. In such climates it is more 
important to have the openings latticed and shuttered to keep out 
the sun's rays than it is to have them tightly closed to keep out 
the cold. 
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In such houses there is every provision for the free circulation 
of air, and the furniture is liicely to be made of reeds and bamboo. 



without cushions. While in the cooler regions warmth is the chief 
thing desired, in the hot regions every effort is made to keep 



New York City 



cool ; naturally this primary requirement of the occupant has a 
very great influence upon the type of house that is built. 
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Porches. IntheEskimosnow 
houses there is no provision for 
porches upon which to sit and 
enjoy the air, for in that climate 
nobody wants to sit out in the 
open. But in warm countries 
the houses are provided with 
wide, deep porches, screened in 
by lattices and other openwork, 
and the famihes spend most 
of their time upon these ve- 
randas. In fact, all the words 
for"porch," such as"piazza," 
"veranda," "balcony," "ter- 
,.uiiri«, "riiwi'i..Mcii.i.u.j.i.i«u.,i. race," and the like, come from 
MiDDAV IN A Tropicai. c.tv ^j^^ Janguagcs of the south. 

Height and size of buildings. There is a great difference between 

the cities of a warm climate and those of the temperate zone, due 

to the difference between the 

peoples of these two regions. 

From a balloon the city of 

Hatavia, in Java, would look 

very different from New York 

or London. The Dutch mer- 
chants who do business in lia- 

tavia do not live in the city 

itself ; every evening they go 

out to the suburbs, which are on 

higher land and so are cooler. 

Their houses are of the tropi- 
cal type, although they have 

all the conveniences that can 

be obtained. If we looked at 

the city, we should see no great 

buildings pouring forth clouds 

of smoke, and no skyscrapers Uusv Noon Hour in a Northern Citv 
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crowded in upon each other, such as we see as we come up to the 
Battery or sail down the East River in New York. If it is the noon 
hour, the streets in Batavia are nearly empty, for everybody is stay- 
ing indoors to escape the heat. There is little indication of energy 
and industry in the quiet, almost rural appearance of the place. 

If, now, our balloon were to float over New York at the noon 
hour, we should see thousands of human beings hurrying about 
like ants near an ant hill, and evidence of enormous labor of all 
kinds would appear. The pictures on the preceding pages show 
this contrast very clearly, as well as some of the differences in the 
construction of buildings and groups of buildings, which are brought 
about by differences in climate. 

The Heating and Lighting of Houses 

Necessity of heating houses. In many regions of the world 
clothing and shelter alone would not be sufficient to maintain life. 
It is necessary that the temperature within the house shall be raised 
considerably above that outside. This is done by the use of fire 
in some form. It is clear that there are a number of regions on 
earth where man could not live without fire. 

For this reason it is likely that before fire was discovered human 
beings lived in a warm climate, and were unable to live in colder 
regions until they had learned how to create, within the houses 
which they built, an artificial climate in which they could stay for 
a considerable part of the time. One of the uses of a house is to 
retain the heat generated within it. The walls of a house serve not 
only to keep out the cold but also to keep in the heat. 

Fire for heating purposes is not of much importance in the 
warmer regions, so that here again is a case where climate exer- 
cises a great influence over the life of man and the kind of house 
which he builds. 

Primitive fuels. For heating there must be fire, and for fire 
there must be fuel. Fuel was first derived from the plant world, 
and the savage peoples still bum grasses, reeds, and wood. Wood 
for many ages was the chief fuel known to man ; he probably got 
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fire originally from wood which had been kindled by a lightning 
stroke. The ancient myth that fire was the gift of the gods, or 
was stolen from heaven, may thus have had a natural origin. Wood 
is still widely used as fuel, especially in countries poor in coal, or in 
remote dbtricts where wood is abundant and cheap, and where the 
carrying of coal b expensive. Men often bum wood in fireplaces, 
even in regions where 
there is an abundance 
of coal, for the pleasure 
of having a log fire. 

The only fuel de- 
rived from the ani- 
mal world is oil, and 
this has not been used 
for heating purposes 
in many parts of the 
earth. Among the 
Eskimos it is the only 
fuel, and so the one 
material which makes 
it possible for these 
cold countries to be 
inhabited. 

Coal. The Chinese 
knew a long while ago 
that coal would bum, 

but they did not use c„«Nt« o. Oli>Fashione„ F,ru.laceandOv«n 
it. Petroleum (coal oil, 

kerosene) and natural gas have been known a good while, but it 
is only recently that they have been used for heating purposes. 

The fuel of most civilized peoples is now coal, and the common 
variety used for heating and cooking in the eastern part: of this coun- 
try is hard coal or anthracite. We have seen that most of this comes 
from Pennsylvania. When coal was first used for heating, it was 
burned in grates or stoves. Later these were very much improved, 
and after a while large stoves, called furnaces, were placed in the 
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basements of houses, so that all the heating could be done in one 
place, and it would not be necessary to cany coal and wood upstairs. 
There are several kinds of heating plants for houses — those 
which heat by hot air, by steam, and by hot water. Of late elec- 
tricity has come to be used, but it has to be generated, and this 
usually calls for coal, though sometimes water power is used. 

The hot-air furnace. The hot-air furnace, containing a pot 
in which the coal is burned, is usually made, like a stove, of 

cast iron. Surrounding 
this is a sort of jacket of 
thinner metal, usually 
galvanized iron. There 
is a space between the 
two, through which 
the cold air passes. 
When the air has been 
heated by contact with 
the hot surface around 
the fire pot, it rises 
through the pipes into 
different parts of the 
house. Generally this 
air is drawn from out- 
doors through an un- 
derground passage, which opens into the empty space around the 
fire pot. As the air in this space becomes hot it rises, and cooler 
air is constantly drawn in and warmed ; there is thus a regular 
current flowing from outdoors through the furnace pipes into the 
rooms. The great advantage of this form of furnace is that it 
secures heat and ventilation at the same time, for the air that 
comes into the rooms through the registers is pure. 

Steam heating. The steam heater has a boiler of water which 
is heated by a coal fire until steam is generated ; the steam is then 
carried through pipes into radiators in the various rooms. It is 
plain that in this way only the air that is already in the rooms is 
heated, and no pure air is introduced. 




HoT-AiR Heating 
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Hot-water heating. The steam heater is expensive to put in, 
and the third variety — the hot-water heater — is even more costly. 
Here the water is heated to a high degree, but is not transformed 
into steam. As the hot water is lighter than the cold, it rises through 
the pipes into the house. The radiators have to be large in order 
to get into the rooms the amount of ' ' 
water which is sufficient to heat thei 

The advantage of both the hot-w 
and the steam heater is that the 
can be brought to any part of the ho 
whereas in the case of hot-air fum 
it is often difficult to heat all parts, e 
cially when a strong wind prevents 
current of hot air from reaching 
certain rooms. 

Fuel for cooking. Food was 
first cooked over an open fire of 
wood or of grass, or in water made 
hot by such a fire. Sometimes 
stones were heated and the food 
vras laid upon them. If it was 
desirable to steam the food, a cov- 
ering of wet grass or seaweed was 
spread over the stones, as in a 
"clambake." 1-ater oil, coal, gas, 
and electricity were used as fuel. 
The " fireless cooker," a recent 

invention, dispenses with fire only iinT-WAiER Hkaler 

after the cooking process is well started, and depends for its success 
upon its capacity to retain a high degree of heat. It is interest- 
ing to know that in our own country there are boiling springs in 
which fish taken in a near-by stream have been cooked without being 
removed from the hook and line with which they were caught. 

PrlmitlTe lighting. The lighting of the house was originally 
done by the same fire which did the heating and the cooking. 
I^ter there were pots on legs, called "braziers," which contained 
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a mass of brightly burning tow. Sometimes pine torches, rich in 
resin, were stuck into holders on the walls and thus lighted the 
rooms. Oil also came to be used, as among the Eskimos ; and the 
Greeks had a little lamp somewhat like a gravy bowl, with a wick 
running out through the spout. In later times the common oil for 
illumination has been petroleum, out of which is made a refined 
product, famUiar to all as kerosene. 

Illuminating gas. At length it was discovered that if coal is 

treated in certain ways, it gives off a gas, now called "illuminating 

gas," which became the 

commonest material for 

lighting purposes. Each 

city has its gas factory 

where the gas is made 

and stored in enormous 

tanks, from which it is 

forced through pipes laid 

under the streets. It 

passes from the streets 

into the houses and 

finally is allowed to 

escape through burners 

of several kinds. 

Natural gas. There 

A Gas Tank '^ another kind of gas 

which is formed in great 

quantities beneath the earth, and which is similar to illuminating 

gas; this is called "natural gas." It has been extensively used 

near the coal fields where it is found, being piped through the 

houses like artificial gas. Both of these forms have been used to 

some extent for heating purposes also, and natural gas was used for 

cooking some years before the modern gas stove was known. 

Other gases have been made which were useful for manufac- 
turing purposes, such as acetylene gas. One of the most useful of 
all is that which is generated from gasoline and used in gas engines, 
in those, for instance, of automobiles and motor-boats. 
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Electricity. The most modem form of illuminant, and one which 
is coming more and more into use, is electricity. Electricity is 
generated and distributed over wires, as gas is distributed through 
pipes. When the current is sent through a thin wire it heats the 
wire until it is white-hot or incandescent. If this incandescent 
wire is surrounded by air, it quickly bums out ; but Mr. Edison, 
after experimenting a good while, finally invented the modem bulb 
light which every one knows. He sends the current through a 
thin wire, and to prevent this wire from burning out, all the air 
is removed from the bulb, which is then sealed up. Since the 
wire is in a vacuum, it will last a long time without burning out. 




Evolution of Lighting Appliances 

When the streets are lighted by electricity a common form of 
lamp is the **arc light." Here the electric current jumps from 
the end of one stick of carbon to the end of another, forming a 
bow or arc of great brilliancy. The mechanism of the light causes 
the carbons, as their ends bum away, to approach each other, so 
that the ends are always just so far apart. Modifications of the old 
arc light are constantly being made and new modes of street light- 
ing introduced. In order to see the great usefulness of electricity 
for lighting purposes, all one needs to do is to pass around the 
city of New York on a steamer in the early evening. 

Summary. We have now studied the history of the shelter 
which man has made for himself, from the earliest huts and caves 
to the modem city house with all its conveniences and comforts. 
We have seen, first, that environment has had as powerful an influ- 
ence upon the housing of mankind as it has had upon food and 
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clothing. The effect of climate, in particular, upon the location, 
materials, and style of human dwellings has been fully explained. 
We have seen also that it is easier to observe the influence of 
environment upon savage peoples than to trace it in countries 
where trade and commerce have helped to overcome natural limi- 
tations. Therefore we studied primitive dwellings of various kinds 
and noted that each is adapted to its surroundings. We found that 
even in civilized lands the environment is always considered in 
housebuilding, and that while low structures made of light materials 
are common in countries subject to earthquakes, very high build- 
ings are erected in a city like _New York, where land is costly and 
must be fully utilized — where the pressure of population on the 
surface of the earth is so great that it has forced people, as it were, 
up into the air hundreds of feet, there to live and do their work. 

Lastly we have seen how great has been the increase both in 
the necessaries and in the luxuries of life during the last fifty years. 
We have compared the castle of the medieval prince with the mod- 
ern house as we find it in city and country, and we may fairly con- 
clude that in no other section of our study has the progress of 
mankind in the art of living been more steady and sure. 
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QUESTIONS FOR REVIEW 

CHAPTER I 
THE CHIEF NEEDS OF MAN AND HOW THEY ARE SUPPLIED 

What is the chief need of man? How is waste of the body produced? 
How is the body repaired ? What changes does the food undergo in order to 
nourish the body? Why is drink necessary? What is the use of clothing? 
Why is more food required in winter than in summer? What is the use of 
shelter? How does fire protect the body ? Why may clothing, shelter, and fire 
partly take the place of food ? 

What part of a man's wages is spent for food? for clothing? for shelter? 
Why do people spend more than is necessary lor food? for clothing? for 
shelter? What mineral substances do men use to supply their needs? How 
have these been located in the earth ? 

What organic substances do men use ? What is meant by the word " envi- 
ronment " ? Show how the polar bear is fitted to his environment. Show the 
same for the camel. Show that plants are fitted to their environment. What 
food do the arctic regions furnish to the Eskimo? What clothing? What 
shelter ? 

What does " pueblo " mean ? How do the Pueblo Indians try to get rain ? 
Compare the Pueblo Indian with the Eskimo as to food ; as to clothing ; as to 
shelter. To what is the difference due ? 

What is meant by " division of labor " ? How is time saved by division of 
labor ? What other advantages has it ? How may groups of men, as nations, 
find advantage in the division of labor ? 

How does commerce aid in the supply of food? of clothing? What ad- 
vantage does commerce offer in providing shelter ? Why is the study of trade 
important ? Just what does "commercial geography " mean ? " industrial geog- 
raphy " ? 

How are the environments of plants and animals changed ? In changing the 
environments, what are the conditions of success? Why could not the camel 
be used in America ? 

341 
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CHAPTER II 
THE INDUSTRIAL REGIONS OF THE WORLD 

How does the climate affect the people of the tropics ? of the frigid zones ? 
How do the people of the temperate zones differ from the others ? What re- 
ward does a farmer get for his labor? What race leads the world in trade? 
Which one comes next ? Why are some peoples backward ? By whom are the 
industries of the world controlled ? 

Where are the mining regions of the world ? What have mountains to do 
with mining? Where is fishing carried on as an industry? lumbering? graz- 
ing? What are the favorable conditions for agriculture? Where are such 
conditions found? 

In what parts of the world is manufacturing an important industry ? Why is it 
not so everywhere ? What nations are in the first rank in manufacturing ? Why 
are iron and coal important in manufacturing? Of what importance are trans- 
portation facilities? 

CHAPTER III 
THE INDUSTRIAL REGIONS OF THE UNITED STATES 

Where in the United States is iron mined ? Why is Pennsylvania a leading 
iron state ? Describe two kinds of coal which are in common use. Where is 
soft coal mined ? hard coal ? Describe the hard-coal mines. 

Why was copper in early use ? What is its chief later use ? Where are the 
most important copper mines ? 

In what various forms does gold occur? Why is it an important metal? 
How is it obtained? Where is it found in the United States? What place has 
gold in the history of California? Where are the most recently discovered gold 
mines ? Where are the chief silver mines ? What are the chief uses of silver ? 

Of what importance is whale fishing? Where is codfishing chiefly carried 
on ? Why is it a hazardous business ? Describe the business of oyster raising. 
Where are the great salmon fisheries ? 

Where is seal hunting carried on ? What international questions have arisen 
in connection with it ? 

Of what use to the people are the forests of the United States? What 
operations precede the actual manufacture of wood? Where are they carried 
on ? What is meant by conservation ? Where are the chief pine forests ? the 
chief hardwood forests ? What are the peculiarities of redwood ? Where is it 
found ? 
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How did cattle first come to the United States ? Where are the chief cattie 
regions ? the chief sheep regions ? Why are cattle and sheep not raised every- 
where ? Where is the hog chiefly raised ? Why ? 

Why has farming moved westward? Where are the chief wheat states? 
Where is the com belt in the United States? How important is com as a 
product ? Why is it so important ? 

Where is cotton the leading crop ? Where are the most favorable conditions 
for rice growing? Name the chief fruit-raising regions. What varieties are 
raised in each ? Where is market gardening most profitable ? 

Name six conditions of success in manufacturing. Where in the United 
States is most of the manufacturing done? How do transportation facilities 
affect manufacturing ? What is meant by the " fall line " ? Trace this line 
from north to south. What is the leading industry of Troy, New York, and 
why? How many different kinds of manufactures are there in the United 
States ? Which employs the most laborers ? 

In what states is meat packing a leading industry ? Why is Chicago a great 
packing center ? How has refrigeration helped to develop the meat industry ? 
What are some of the by-products of the meat industry ? Where are the chief 
milling centers ? 

Where is cotton manufacturing chiefly carried on ? Why can this industry 
be made especially profitable in New England? Where is most of the wool 
raised ? Where is it manufactured ? 

What are the chief sources of raw silk? Where is it manufactured in the 
United States? What city is called the "Lyons of America"? Why? In 
what states is most of the textile manufacturing done ? 

What is the " sweating system " ? Why is New York a great clothing cen- 
ter ? What is included under iron and steel manufacture ? Where is the indus- 
try chiefly carried on ? Why ? What was the old way of making boots and 
shoes ? How are they made now ? Where are they chiefly made ? 

CHAPTER IV 
THE MANUFACTURE OF RUBBER BOOTS AND SHOES 

What are the chief sources of raw rubber? How is rubber obtained? What 
methods of " tapping " trees are used ? Describe the process of preparing 
rubber for market. How do the Indians of Brazil get rubber? How do they 
get it to market ? By what routes does the raw rubber reach the United States ? 
Why does most of the rubber come by way of Europe ? 

For what purposes are customs duties levied? What are revenue duties? 
protective duties? Why is there no duty on raw rubber? What were some 
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early uses of rubber ? Why was it called " rubber " ? Describe the early attempts 
to manufacture rubber goods. Why did they fail ? Who finally succeeded in 
manufacturing rubber ? Why and how did he succeed ? Show that he was a 
public benefactor. 

Where are rubber boots and shoes chiefly made ? Describe the process of 
cleansing rubber. How is cloth used in making boots and shoes ? How is 
waste rubber used ? Why is the rubber industry chiefly confined to the East- 
ern states ? Give five reasons. What duties are levied on rubber manufactures ? 
Why? 

CHAPTER V 
DISTRIBUTION OF FOOD MATERIALS IN THE UNITED STATES 

What are the chief wheat-producing states ? What states are included in the 
corn belt? When and where did rice culture begin in the United States? 
Where is most of the rice now raised ? Where did the potato originate ? Of 
what importance has the potato been to Ireland? Where are most of the po- 
tatoes of the United States raised ? For what are they used besides food for 
men? Where are sweet potatoes raised? What are the special fruit-growing 
regions ? Where and how can market gardening be made to pay ? 

What are the three great meat-producing regions of the world? What are 
the chief cattle-raising states ? For what purposes are cattle raised in the East ? 
What are the chief swine-producing states ? Why ? What are the sheep-raising 
states? Where are codfish chiefly caught? whitefish? salmon? oysters? 
Where is poultry raising a special industry ? Why ? Where are turkeys raised ? 
ducks ? 

Where is most of the maple sugar made ? cane sugar ? beet sugar ? honey ? 
In what parts of the United States is coffee raised ? From what sources does 
most of the tea come ? Of what importance are mineral waters ? 



CHAPTER VI 
DISTRIBUTION OF FOOD MATERIALS IN OTHER COUNTRIES 

What are the principal food products of the British Isles, and where are 
they raised? Why does England import most of her meat? Where is sea 
fishing carried on around Great Britain ? 

What are the chief products of Canada, and where are they raised ? What 
is the chief industry of Australia? What agricultural products are raised? 
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What advantages has New Zealand for agriculture? What are the chief 
features and products of agriculture in India? What peculiarity has cotton 
raising in India? For what industry is South Africa fitted by its climate? 

From what plant is tapioca made ? Where does it grow ? How is tapioca 
made? 

What is the chief food product of Brazil ? Why does Africa contribute little 
to the world's food supply ? By whom is Java owned, and what does it raise ? 
Describe the Spice Islands, their history and their productions. How did the 
Dutch treat the people of the Moluccas ? Where is Polynesia, and what food 
products are raised there ? 

Of what importance is Mexico as a food producer ? Where is cacao grown ? 
What use is made of it ? What two animals are peculiar to northern South 
America ? What is the chief industry of Argentina ? of southern Brazil ? 

Where is rye chiefly produced? In what countries is oats a leading crop? 
barley ? Why can Germany raise sugar beets successfully ? 

What can you say of the food products of southern Europe ? of Central 
Asia? of China and Japan? 

Describe in review, with illustrations, the relation of the food of men to their 
environment 

CHAPTER VII 

THE PRODUCTION, MANUFACTURE, AND DISTRIBUTION 

OF WHEAT 

What states constitute the interior wheat belt of the United States? the 
Western wheat belt? What are the characteristics of wheat growing in the 
Eastern states ? In what Southern states is wheat now raised ? 

Describe the wheat lands of Russia. What are the peculiar features of wheat 
growing in India? How extensive is wheat growing in France? Why is the 
yield per acre so large there ? How is wheat growing encouraged by the French 
government? Describe Austria-Hungary as a wheat-growing country. 

In what parts of Canada is wheat chiefly raised ? What is likely to be the 
future of wheat raising in Canada and Argentina ? Why ? 

What is the best soil for wheat ? What climatic conditions are most favor- 
able ? Where are such conditions chiefly found ? 

What are the two chief varieties of wheat? Where does each flourish? 
W^hat conditions of rainfall are most favorable to wheat ? 

What conditions fix the time and depth of plowing ? What determines the 
amount of seed required in general ? the amount required in California ? 

What conditions favorable to agriculture have existed in the United States ? 
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What important difference between farming in the United States and Europe ? 
Why can wheat be raised cheaply in India? Why is the jdeld of wheat small 
in Russia ? What is meant by the rotation of crops ? What are the advan- 
tages of it? 

By what method was harvesting done in early days ? When and where has 
the sickle been used ? the scythe ? the cradle ? the reaper ? What advantages 
has the reaper and binder? What is a header? What early forms were 
used? Where is the header chiefly used? Describe the work of the "com- 
bined harvester." Where can it be used most advantageously ? What is the 
purpose of threshing ? What were the early modes of threshing ? Describe a 
flail and the mode of using it. 

Describe the work of a modern threshing machine. 

How is the wheat harvest of the country distributed ? How does the wheat 
get from the farm to the railroad ? What are grain elevators, and what is their 
use ? What are local markets ? primary markets ? Compare the movement of 
wheat to the movement of water from springs. How has hand labor been 
superseded ? 

What are the great primary wheat markets of the United States? Show 
why each has become a center. In what two ways is the grain shipped to the 
seaports? Describe the different routes. How is the cost of transportation 
divided ? 



CHAPTER VIII 
THE MANUFACTURE OF FLOUR 

How is wheat purified before grinding? What is meant by tempering? 
How did men first grind grain ? Describe the mortar and pestle ; the hom- 
iny block ; the saddle stone ; the quern. 

What were the early mills in this country? How was the miller paid? 
When were roller mills first used ? Why were they better than the old kind ? 

Into what three parts is the grain made? Describe the process of grinding. 
What is the difference between a merchant miller and a custom miller ? 

Why is New York a great milling state? Why is Minnesota the leading 
milling state? What is the chief milling center in Ohio? Why is milling an 
important industry in Indiana? in Illinois? in Kansas? in Missouri? 

How does exchange help in feeding the people of the United States ? Trace 
the " stream of wheat " back to the consumer. Why is it harder for an Ameri- 
can boy than for an Indian boy to know where his food comes from and how 
it comes ? 
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How could the amount of wheat raised in the United States be increased? 
From whom does Great Britain buy wheat, and why ? By what two means are 
people made independent of their environment in the matter of food, clothing, 
and shelter? 

CHAPTER IX 
USES AND VARIETIES OF CLOTHING 

What is the chief use of clothing ? Why is clothing needed in hot countries ? 
What kind of people do without clothing ? Why is the clothing of uncivilized 
people simple ? 

Where do people find the material for their clothing? Show that climate 
makes a difference in clothing. How have the people of northern countries 
learned to make clothing which will keep them warm? How did the Greeks 
and Scythians differ in their food, and why? How did they differ in their 
clothing? Where can the articles of clothing be used for only one purpose? 
Why ? Where and why can they be used for many purposes ? 

Show by your own experience that change in environment makes change 
of clothing necessary. What is the effect of altitude on clothing ? 

For what purpose besides protection is clothing worn? How do savage 
people show this? How does custom affect clothing? Show that civilized 
people wear clothing for ornament. How is comfort sometimes sacrificed for 
the sake of ornament? How does fashion influence clothing? Illustrate the 
origin of some fashions. How does the style of clothing indicate the occupa- 
tion ? How may it show character ? How has superstition influenced clothing ? 
How does clothing indicate religious belief? How does fashion affect trade ? 

CHAPTER X 

MATERIALS USED IN MAKING CLOTHING 

For what purpose is flax used ? Where is it chiefly raised ? Why is it not 
raised much for fiber in the United States ? How is it prepared for use ? 

What use is made of hemp ? Where is it raised ? Where does ramie grow ? 
What use is made of it? What are qualities of jute? of sisal? 

From what animals is leather obtained? Describe the uses of leather ob- 
tained from cattle ; from calves ; from sheep ; from goats. 

From what animals are furs obtained? Why are some furs increasingly 
costly? Why do fur garments need protection? Why do furs come chiefly 
from the arctic regions ? 
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What use is made of the wool of sheep? Why are merino sheep valuable? 
What is made of goat^s hair? From what are mohair and alpaca made? 
What use is made of camel's hair? What other animals furnish hair for 
similar purposes? 

Why cannot the finest silk be made in this country? Why is great care 
necessary in the raising of flax ? What special means are used to prevent dam- 
age ? What is the chief use of flax and hemp in this country ? Why ? What 
processes are used in the preparation of wool for manufacture? Why are 
materials mixed in the manufacture of textiles ? 



CHAPTER XI 
COTTON — ITS DISTRIBUTION AND CULTURE 

What is the relative importance of cotton in the making of clothing ? What 
are the chief cotton-raising countries of the world? What proportion of the 
world's cotton supply is raised in the United States ? How large is the cotton 
belt of the United States, and what states does it include ? Describe India as 
a cotton-producing country ; Egypt ; South America. 

Describe the cotton plant. Describe the cotton fiber. What varieties of 
cotton are used ? How important is upland cotton ? Where is sea-island cotton 
raised, and what is its relative importance? For what is Egyptian cotton 
chiefly used? Describe Indian cotton. Describe Peruvian cotton. 

What temperature is most favorable to cotton raising ? Between what dates 
in the year is the culture most successful ? 

How does the presence or absence of sunshine affect the crop? What must 
be the character of the rainfall ? 

Upon what soils will cotton grow best ? Where are such soils found ? What 
mode of planting is most common ? Why are fertilizers necessary ? 

Describe cotton cultivation in India. How is cotton culture made possible 
in Egypt? Of what importance is the Nile River? How has its usefulness 
been increased in recent years ? 

How is cotton picked? Why cannot machines be successfully used? When 
is most of the picking done ? At what cost is it done? 

What is the most important operation in preparing cotton for market ? Why 
is it difficult? Describe the process of ginning. Who invented the cotton gin ? 
Compare the early and the later processes of ginning and baling. 

What is the chief use of cottonseed? How is the oil obtained? For what 
is it used? What is done with the cottonseed cake? How does cottonseed 
illustrate the use of by-products ? What other illustrations have you known ? 
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CHAPTER XII 

COTTON — ITS TRANSPORTATION AND MANUFACTURE 

What is the first step in transporting cotton from the plantation? Where 
is the cotton grown in the United States used? By what routes does most 
of the cotton reach the seaboard? What is the cost of transportation to the 
sea? By what two ways is cotton conveyed to the mills in New England? 
W^hat items make up the total cost of transporting cotton from the farm to 
Liverpool ? How do the states of our country now rank in cotton manufacturing ? 

What are the two primary processes in making any kind of cloth ? What 
were the earliest modes of spinning ? Describe the spindle and its use ; the 
spindle and distaff. 

What process must precede the spinning? Describe the spinning wheel and its 
use. What successive improvements in spinning machines have been made in 
modem times? What names of distinguished inventors are associated with them? 

Describe the process of weaving. What names are given to the two sets of 
threads ? How do they differ ? What is a loom ? How is weaving done on it ? 

What great social change was brought about by the invention of the power 
loom ? Describe the process of mercerizing. What use is made of it ? 

What animal dye has been famous in history ? From what source are min- 
eral dyes now chiefly obtained ? How are dyes " fixed " ? What advantage 
have vegetable over mineral dyes ? 

Why did the manufacture of cotton become established in New England 
early? What changes in the manufacture have come with time? Why does 
Massachusetts still lead in the industry? In what other sections of New Eng- 
land is the business carried on ? To what extent, and why, has the cotton 
manufacture increased in the South ? 

How are the products of the cotton mills distributed? W^hat aid does the 
'business of manufacturing cotton receive from the government? 

CHAPTER XIII 

THP: factory system in the manufacture OF CLOTHING 

What is meant by domestic manufacture? How is water made to fumish 
power for running machinery ? How is steam used as a motive power ? What 
change in manufacturing came with the use of water and steam as motive 
power? Why? Where is Lancashire? How did Lancashire come to be the 
great cotton-manufacturing center of England ? 
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How did the factory system become a cause of suffering among the people ? 
How did it affect women and children ? What dangers came from the machin- 
ery? What feelings did the new conditions cause among the working people? 
Why do men engage in occupations which they know to be dangerous ? 

What attempts to alleviate the evils of the factory system have been made 
by law ? What provisions for the health and safety of operatives are required 
by law ? How are these requirements enforced ? 

Of what benefit have labor unions been to workmen in factories? What 
change is coming about in the mode of settling disputes between employers 
and employees? 

What general advantage has come with the invention of the knitting ma- 
chine ? Where are hosiery and underwear chiefly made ? Where are most of 
the collars and cuffs made ? How did the industry start ? Where are most of 
the shirts made ? 

Describe the beginnings of the manufacture of ready-made clothing. What 
improvements in the industry have been made? What were the evils of the 
sweating system ? Upon what classes of people did the system bear the hard- 
est ? What improvements came with the change to the factory system ? 

What factory laws in New York tried to improve the condition of the work- 
ers ? What good have child-labor laws done ? 

How has the use of machinery changed the business of making clothing? 
What saving of time has resulted ? How has the factory system been applied to 
women's clothing ? How important is the clothing industry in New York state ? 

What varieties of head covering are used by different people ? What materials 
are used in making hats ? Describe the process of making a felt hat. Where 
is the hat industry chiefly carried on ? 



CHAPTER XIV 

HOUSES AND HOUSE MATERIALS 

Compare the houses of civilized with those of uncivilized man. Show how 
climate determines the kind of houses men build, by comparing the houses of 
tropical with those of polar regionsi. 

How did the houses of the ancient Greeks differ from those of more north- 
ern peoples? What other conditions than climate have determined the type 
of house ? 

Show that environment has determined the location of houses? How and 
for what purpose were pile dwellings built? What influence has environment 
had on the materials used in house building ? Where have cave dwellings been 
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found ? How has clay been used in house building ? What is adobe, and where 
has it been used ? What other minerals are useful in house building ? How has 
the plant world been made useful by man in providing shelter ? Where and 
by whom have materials from the animal world been used ? What great change 
has been made in the use of building materials since early times? What 
other difference between modem houses and those of primitive men? Why 
does this difference exist ? What comforts and conveniences did the castles of 
the Middle Ages lack? Compare a modem home with a castle as to heating 
and lighting ; as to water and waste. 

Show how the building of a modern house illustrates the division of labor. 
Name the kinds of workmen employed. 

What is the house of an Eskimo called? Describe the building of such a 
house. Describe the building of a tepee. What is a Cossack house called? 
How is it built ? 

What improvements have been made in the furniture of houses? What 
improvement in ornamentation? Why has it come to be necessary to use 
fire-proof materials? What are some of these materials. Describe the Wool- 
worth Building. What is concrete, and how is it used? 



CHAPTER XV 

MODERN DWELLINGS IN COUNTRY AND CITY 

What conveniences were lacking in country houses in the olden time ? How 
have these defects been remedied in modern times? Of what advantage has 
the trolley car been to the dweller in the country? the rural free delivery? the 
telephone? Name all the modem improvements which have made country 
living more desirable. 

W^hat advantage has the city over the country in protection against fire? 
What was the old method of fire protection ? the hand-engine system ? Why 
were these methods unsatisfactory? Describe the modern city system of fire 
protection, and show its advantages. Why does it cost more for insurance in 
the country than in the city ? 

What advantages have cities over the country in police protection ? in streets 
and sidewalks? in street lighting? in the removal of waste? What use is 
made of dogs by the police in some countries? 

By what successive steps has traveling within the cities been made more 
rapid and convenient? Show how dependent and interdependent are the 
dwellers in a city. What restrictions upon building do cities impose, and why ? 
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Show how climate determines the shape of roofs of houses in different coun- 
tries. How are houses made air-tight in cool countries ? How do the houses 
in warm countries differ from these? Where are porches most common? 
Why? 

Compare Batavia with New York, as they would look when seen from a 
balloon or an aeroplane. 

What fuels have been used for heating purposes in primitive times? De- 
scribe the mode of heating by a hot-air furnace ; by steam ; by hot water. 

What varieties of fuel have been used for cooking ? What early methods 
of lighting houses were used? What modes are now in use? What advan- 
tages have they over the old ways ? Show in review how environment deter- 
mines the kind of houses men build, and the comforts and conveniences 
which they contain. 
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81, 278; wheat-shipping center, 163, 
164, 165; milling center, 176, 177; 
cotton market, 249 ; hosiery and knit 
goods, 277 ; map of, 325 

New Zealand, agriculture and grazing 
in, 118 

Newfoundland Banks, fisheries of, 52 

Nile River, 238 

Oats, 128 

Ohio, milling industry in, 177 

Oil, as fuel, 335 ; for lighting, 338 

Olives, 130 

Organic substances, 10 

Ornament, clothing as, 195 

Oyster fishing, 53, 108 

Packing industry, 74 

Pennsylvania, iron and coal mining in, 
47, 48 ; center of iron and steel in- 
dustries, 82 

Peru, chief products of, 126; cotton, 
229, 234 

Philippines, houses in, 296 

Pigskin, 215 

Pile dwellings, 296 

Pine lumber, 58 

Plants, distribution of, 10, 11 ; artificial 
environment of, 29; dependence on 
rainfall, 143; as sources of materials 
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for clothing, 211; as sources of build- 
ing materials, 301 

Polar bear, 10 

Police, 321 

Polynesia, food products of, 125 

Portland (Oregon), wheat-shipping cen- 
ter, 163 

Potatoes, Irish, 103 ; sweet, 104 

Poultry, 108 

Primary wheat markets, 160, 162 

Pueblo (Zuiii) Indians, 15, 300 

Railroads, wheat transportation on, 166; 
cotton transportation, 249 ; street, 325 

Rainfall, 143; cotton affected by, 235 

Ramie, 212 

Rapid transit, 324 

Ready-made clothing, 278 

Redwood, 60 

Refrigeration, 75 

Reindeer, 131 

Rice, in the United States, 66, 102; in 
Asia, 132 

Rochester, milling and nursery center, 
176 

Rotation of crops, 149 

Rubber, the raw material, 85 ; manufac- 
ture of, 92 

Rural free delivery, 316 

Russia, wheat production of, 138, 147 ; 
flax production, 212; cotton produc- 
tion, 226 

Rye, 128 

St. Louis, wheat market, 161, 163 

Salmon fishing, 54, 108 

San Francisco, wheat-shipping center, 

163 
Seal fishing, 54 

Seattle, wheat-shipping center, 164 
Sewers, 323 (diagram), 324 
Sheep raising, in the United States, 61, 

107; in Australia, 117; in New Zea- 
land, 118 
Sheepskin, 214 
Shelter, man's need of, 6; sources of 

materials for, 26 ; different forms of, 

291 
Shirt-making industry, 277 
Silk, production and manufactures of, 

in the United States, 79, 220 
Silver, 51 
Sisal, 213 
Skins, as clothing material, 189, 214; 

as windows, 295, 301 ; houses of, 301 



Skyscrapers, 312 

South Africa, agriculture and grazing 

in, 119 
South America, food products of, 120 
Spice Islands. {See Moluccas) 
Spices, 122 
Spinning, 251 
Steam power, 267 
Steel as a building material, 312 
Steel industry, in the United States, 

82 
Sugar production, in the United States, 

no; in Germany, 129 
Superior, Lake, iron-ore district of, 44 

(map), 47 
Supply and demand, 27 
•Sweating system, 81, 280 
Swine in the United States, 62, 106 

Tacoma, wheat-shipping center, 163 

Tea, 113 

Telephone, 317 

Temperate zone, industries centered in, 

32 

Tepee, 309 

Textiles, 76 

Tobacco, 122 

Toledo, wheat market, 162 ; milling cen- 
ter, 177 

Trade routes, map of, 35; for iron ore, 
on the Great Lakes, map of, 44 

Transportation, dependence of trade 
on, 28, 43 ; relation of manufacturing 
to, 7 1 ; of wheat, 1 58 ; of cotton, 248 ; 
by trolley cars, 316 

Trolley cars, 316, 325 

Troy, center of collar-and-cuff industry, 
72, 278 

Turkeys, 109 

United States, fisheries of, 38 (map), 
51; industrial regions, 46; mining, 
46 ; lumbering, 56 ; grazing, 60 ; agri- 
culture, 62 ; manufacturing, 70 ; food- 
producing regions, 74 ; textile regions, 
76 ; iron and steel regions, 82 ; boot 
and shoe industry, 84; distribution 
of food materials, loi ; wheat fields, 
136; varieties of wheat, 142; rainfall, 
143 (map), 144; economic conditions 
of agriculture, 146; wheat transpor- 
tation, 158; milling industry, 176; 
cotton production, 226, 232 

Vasco da Gama, 123 
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Water, man's need of, 3 

Water power, 266 

Watt, 268 

Weaving, 255 

Whalebacks, 165 

Wheat, principal regions producing, 63, 
loit 135 (map)) 136; conditions of 
cultivation, 141 ; methods of cultiva- 
tion, 144; economic conditions, 146; 
harvesting, 150; transportation, 158; 
making into flour, 167; marketing 
the products, 179 

White race, trade controlled by, 33 



Whitefish, 107 

Whitney, Eli, 241 

Women employed in factories, 270, 284 

Wood as fuel, 334 

Wool, production and manufactures of, 
in the United States, 78; the raw 
material, 219, 222; spinning, 252 

Yurt, 309 

Zones, 31, 120 

Zuni (Pueblo) Indians, 15, 300 
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INDUSTRIAL STUDIES 

By Nellie B. Allen, Head of the Department of Geography, State Normal 

School, Fitchburg, Mass. 



l2mo, cloth, 335 pages, illustrated, 65 cents. 



^T^HIS Study of the United States from a new point of view 
-*■ is as interesting as it is unique. In a most pleasing narra- 
tive Miss Allen pilots her young readers from the cotton fields 
of the South to the great cattle plains of the West, or guides 
them through the innermost recesses of the earth as they explore 
a Pennsylvania coal mine. She explains the different processes 
of the various industries under discussion, tells what led to the 
introduction of each, and traces so clearly the relation which 
each bears to the geography and physiography of the country 
that the pupil cannot help gaining a clear and practical knowledge 
of the United States. Profuse illustrations add much to the text. 

The contents of this book are in close accord with its title. 
The new movement in geography demands more of the knowl- 
edge of what people are doing and how they live. This text 
is an excellent collection of material, which will aid the ele- 
mentary teacher in presenting geography along the lines of 
greatest interest and value to the child. — School^ Science^ and 
Mathematics. 
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COMMERCIAL GEOGRAPHY 

By Albert Perry Brigham, Professor of Geology and Curator of the Mu- 
seum in Colgate University. 8vo, cloth, 469 pages, illustrated with maps, ^i .30. 

The author seeks in this volume to set forth the principles 
of commercial geography, offering, so far as space permits, the 
more important facts about our own and other countries. These 
principles are inductively approached through a study of the five 
most significant of the world's commercial products, — wheat, 
cotton, cattle, iron, and coal. Particular emphasis is laid upon 
the commercial geography of our own country, only one third of 
the book being apportioned to the treatment of foreign lands. 

In addition to the usual range of subjects, a chapter on water 
resources deals with this highly essential phase of commerce. 
Chapters on Concentration of Industry, Centers of General 
Industry, Transportation, Communication, and the Relations 
of Government to Commerce mark the permanence and edu- 
cational value of geographical relations as compared with 
changing statistics. 

GEOGRAPHIC INFLUENCES IN AMER- 
ICAN HISTORY 

By Albert Perry Brigham. i2mo, cloth, 366 pages, illustrated, $1.25. 

Outlines for ** Geographic Influences in American History ** 
i2mo, paper, 34 pages, 10 cents. 

Showing how the evolution of the American people has 
depended upon the physical features of the country. 

FROM TRAIL TO RAILWAY THROUGH 
THE APPALACHIANS 

By Albert Perry Brigham. i2mo, cloth, 188 pages, with maps and 
illustrations, 50 cents. 

The story of the great roads across the Appalachians, telling 
where they are, why they run as they do, and what their history 
has been. 
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